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C H A P T E R I 
I N T R O D U C T I O N 
Power i s t h e b a s i c i n p u t f o r i n d u s t r i a l d e v e l o p m e n t 
and economic g r o w t h of a c o u n t r y . 
"The a v a i l a b i l i t y of e a s i l y t r a n s p o r t a b l e and 
c h e a p e n e r g y t r a n s f o r m e d t h e f a c e of w e s t e r n w o r l d t h r o u g h 
w i d e - s p r e a d i n d u s t r i a l i s a t i o n , g e n e r a t i o n of new employment 
and c o n s e q u e n t u r b a n i s a t i o n , m o d e r n i s a t i o n of a g r i c u l t u r e , 
i n c r e a s e s o c i a l and c i v i c a m e n i t i e s f o r communi ty e t c . I n d e e d 
e l e c t r i c i t y d e l i n k e d t h e w o r k i n g of human mind f rom p r i m e v a l 
and t r i b a l a t t i t u d e s t o one of e n l i g h t e n e d v i s i o n . " (Kumar, 
R. , 1 9 8 6 ) . 
In t h i s c h a p t e r an a t t e m p t h a s b e e n made t o e x p l a i n 
t h e p r o b l e m , s c o p e , o b j e c t i v e s and l i m i t a t i o n s of t h e p r e s e n t 
s t u d y . The d a t a b a s e , m e t h o d o l o g y and p l a n of t h e s t u d y h a v e 
a l s o b e e n u n d e r l i n e d i n b r i e f . 
1 . 1 PROBLEM OF THE STUDY : 
E l e c t r i c i t y i s an i m p o r t a n t i n t e r m e d i a t e i n p u t i n 
t h e p r o d u c t i o n of v a r i o u s c o m m o d i t i e s . I t i s m a i n l y 
p r o d u c e d i n t h e p u b l i c s e c t o r i n I n d i a w i t h t h r e e t y p e s of 
s o u r c e s n a m e l y ^ h y d e l , t h e r m a l and n u c l e a r . The t h e r m a l 
power p l a n t c o n s t i t u t e t h e b a c k - b o n e of power s c e n a r i o i n 
I n d i a a s t h e y c o n t r i b u t e t h e h i g h e s t s h a r e i n t h e t o t a l 
p r o d u c t i o n of e l e c t r i c i t y and h e n c e , a r e v e r y i m p o r t a n t f o r 
t h e economy. I t i s be ing g e n e r a l l y observed t h a t t h e 
t h e r m a l power p l a n t s a r e g e n e r a t i n g e l e c t r i c i t y much l e s s 
t han t h e i r i n s t a l l e d c a p a c i t y , in p a r t i c u l a r , t h e Hard"ua-
ganj the rmal power p l a n t . Harduaganj t he rma l power p l a n t 
IS one oE the o l d e s t t he rma l power p l a n t s which i s c a t e r i n g t o 
s i g n i f i c a n t p o r t i o n of e l e c t r i c i t y in wes te rn U t t a r Pradesh , 
some of t h e u n i t s in Harduaganj the rmal power p l a n t 
have run more t han t h e i r l i f e . F i r e a c c i d e n t had t a k e n 
p l a c e many a t imes in t h e power s t a t i o n . As a consequence 
of t h e f i r e t h e r e wa3 a comple te shut-down of t h e u n i t s for a 
long p e r i o d of t i m e . A v a i l a b i l i t y f a c t o r was low because 
of major ove rhau l i ng of t h e u n i t s . Supply of c o a l i s i r r e -
g u l a r and i n a d e q u a t e t o t h e p l a n t due t o s h o r t a g e s of 
r a i l w a y wagons and o the r t e c h n i c a l r e a s o n s . Coal r e c e i v e d 
by t h e p l a n t i s of s u b - s t a n d a r d q u a l i t y . Oil i s used t o 
l u b i r c a t e t h e machines due t o i n f e r i o r q u a l i t y of c o a l . 
I n c r e a s e d consumption of o i l i s r a i s i n g t h e t o t a l c o s t of 
e l e c t r i c i t y g e n e r a t i o n because o i l i s very e x p e n s i v e . The 
c o s t of e l u c t t i c i t y g e n e r a t i o n i s c o n t i n u o u s l y i n c r e a s i n g . 
T h e r e f o r e , t h e economic v i a b i l i t y of t h e a fo resa id thermal 
power p l a n t d e s e r v e s an i n v e s t i g a t i o n . 
1.2 OBJECTIVES AND SCOPE OF THE STUDY : 
The o b j e c t i v e of t h e p r e s e n t s t u d y i s t o examine 
t h e p e r f o r m a n c e of t h e p l a n t and t o i d e n t i f y t h e f a c t o r s 
r e s p o n s i b l e f o r t h e poor p e r f o r m a n c e of t h e p l a n t . A n o t h e r 
o b j e c t i v e i s t o e x a m i n e f i n a n c i a l a s p e c t s i n c l u d i n g r e v e n u e 
income and e x p e n d i t u r e of t h e p l a n t . The s t u d y i s made on 
t h e p e r f o r m a n c e of t h e p l a n t from 1 9 6 1 - 6 2 t o 1 9 8 8 - 8 9 and 
on f i n a n c i a l o p e r a t i o n s from 1977-78 t o 1 9 8 7 - 8 8 . 
1 .3 mTA BASE AND METHODOLOGY : 
The d a t a s o u r c e o f t h i s s t u d y i s m a i n l y s e c o n d a r y , 
o b t a i n e d from v a r i o u s d i v i s i o n s of H a r d u a g a n j t h e r m a l power 
p l a n t and Government p u b l i c a t i o n s . 
T h e r e i s n o Government a g e n c y which c o m p i l e s d a t a 
a n d i n f o r m a t i o n on t h e i n d i v i d u a l t h e r m a l power p l a n t 
r e g u l a r l y . H a r d u a g a n j t h e r m a l power p l a n t d o e s n o t have 
a n y s t a t i s t i c a l d i v i s i o n , h e n c e , d a t a c o l l e c t i o n h a s b e e n a 
s e r i o u s p r o b l e m . A l l t h e same we h a v e t r i e d t o g e t i n fo rma-
t i o n from v a r i o u s d i v i s i o n s of t h e p l a n t . 
We have o b t a i n e d d e t a i l s of e l e c t r i c i t y g e n e r a t i o n , 
a v a i l a b i l i t y f a c t o r and r u n n i n g h o u r s from e f f i c i e n c y d i v i -
s i o n . D e t a i l s of p l a n n e d and f o r c e d o u t a g e s w e r e n o t a v a i -
l a b l e b e f o r e e i g h t i e s as power p l a n t s t a r t e d m e a s u r i n g 
p l a n n e d and f o r c e d o u t a g e s s i n c e 1 9 8 1 - 8 2 . 
Ea ta on r e v e n u e r e c a i p t and e x p e n d i t u r e of t h e p l a n t 
h a s been c o l l e c t e d from ' P a y m e n t s & A c c o u n t s D i v i s i o n ' . 
Most of t h e d a t a on t h e power s t a t i o n i s u n p u b l i s h e d . To 
i d e n t i t y t h e f a c t o r s r e s p o n s i b l e f o r t h e p e r f o r m a n c e of t h e 
p l a n t we c o u l d n o t u s e s i m p l e t e c h n i q u e s a v a i l a b l e i n 
e c o n o m e t r i c l i t e r a t u r e a s q u a n t i f i c a t i o n of t h o s e f a c t o r s 
was v e r y d i f f i c u l t . T h e r e f o r e , we h a v e t r i e d t o e x a m i n e 
t h e t i m e p r o f i l e of t h e a c t u a l g e n e r a t i o n of e l e c t i i c i t y , 
r a t i o o f , e l e c t r i c i t y g e n e r a t i o n t o i n s t a l l e d c a p a c i t y , 
number of h o u r s t h e p l a n t was a v a i l a b l e f o r o p e r a t i o n and 
v a r i a b l e c o s t of t h e p l a n t . we h a v e made an a t t e m p t ^ t o 
a s s e s s t h e pe r fo rmanc ' ^ of t h e v a r i o u s u n i t s of H a r d u a g a n j 
t he rn id l powi-r p l a n t on t h e b a s i s of p l a n t l o a d f a c t o r , 
f o r c e d o u t a g e s and p l a n n e d o u t a g e s . 
1 .4 DEFINITIONS OF THE TERMS USED : 
W a t t s : 
Watt i s t h e u n i t of e l e c t r i c a l power or t h e r a t e 
a t which e l e c t r i c i t y i s b e i n g p r o d u c e d and u s e d . One 
t h o u s a n d w a t t s i s known a s a K i l o w a t t (KW). A K i l o w a t t -
h o u r (Kwh) i s t h e u n i t of e l e c t r i c a l e n e r g y and i s e q u a l 
t o 1 ,000 W a t t s - h o u r . 
P l a n t Load F a c t o r : 
P l a n t l o a d f a c t o r (PLF) p r o v i d e s a m e a s u r e of 
ave rage p e r f o r m a n c e of t h e r m a l power p l a n t and i s d e f i n e d 
^ s : p^j , _ No. of Kwh g e n e r a t i o n d u r i n g a y e a r 
I n s t a l l e d c a p a c i t y x 8760 ^ ^ 
The numerical figure in the denominator is obtained 
by multiplying the number of days in a year with number of 
hours in a day. 
Outages : 
Outages represent the complete c lose down of the 
u n i t in a year. Outages a re of two kinds i . e . forced outa-
ges and planned outages . Both of them are measured sepa-
r a t e l y . 
Forced Outages : 
Forced outages are those when a un i t i s c losed 
down due t o t echn ica l and unforeseen causes . 
Planned Outages : 
Planned outages represent shut down of a un i t for 
scheduled maintenance and overhaul ing. 
1.5 LIMITATIONS: 
The genera t ion of e l e c t r i c i t y i s a highly t e chn i ca l and 
engineering problem. On the ba s i s of p lant load fac tor 
and outages a rough est imat ion may be made about the per-
formance of the Plant,Another l i m i t a t i o n of the s tudy is non-
a v a i l a b i l i t y of the required data and information over a 
s i g n i f i c a n t period of t ime. Hence^we are compelled t o l i m i t 
our study on f inanc i a l aspect of the plant for a period of 
t w e l v e years as data i s not a v a i l a b l e b e f o r e 1977-78. 
Though q u a l i t y of c o a l i s of g r e a t s i g n i f i c a n c e , b u t i t 
i s beyond our scope because i t i s main ly concerned wi th 
t h e t e c h n i c a l s i d e of t h e p l a n t and f a c t o r s r e s p o n s i b l e 
for t h e fo rced ou tages cannot be e a s i l y i d e n t i f i e d . 
1.6 PLAN OF THE STUDY : 
The whole s t u d y i s d iv ided i n t o f i v e c h a p t e r s . 
In t h e p r e s e n t c h a p t e r , an a t t e m p t has been made t o 
o u t l i n e t h e problem, o b j e c t i v e s , s c o p e , l i m i t a t i o n s , da ta 
base and methodology of t h e p r e s e n t s tudy in b r i e f . The 
d e f i n i t i o n s of v a r i o u s terms used in t h e s t u d y a r e a l s o 
g i v e n , i 
The second chapter deals with growth of power sec tor 
in India . A comparison of three sources of power, nafhely^ 
thermal , hydel and nuclear has been made in the beginning, 
Sectorwise power consumption in India i s b r i e f l y d iscussed. 
A b r i e f d iscuss ion on the overa l l performance of thermal 
power p lan t s in India has a l s o been presented . An attempt 
i s a l s o made t o review the a v a i l a b l e re levant l i t e r a t u r e 
b r i e f . 
In the t h i r d chapter the growth and main events of 
Harduaganj thermal power p lant have been g iven . I t 
examined e l e c t r i c i t y genera t ion , p lant load fac to r and 
outages of the p l a n t . The gap between the i n s t a l l e d capa-
c i t y and ac tua l generat ion of e l e c t r i c i t y , reasons of forced 
outages and modernisation scheme have a l s o been examined. 
In the fourth chapter an assessment of f i n a n c i a l 
problems of Hardu^ganj thermal power plant has been made 
through i t s annual budgets . The time p r o f i l e of fuel c o s t , 
which c o n s t i t u t e a major por t ion of t o t a l revenue expendi-
t u r e has been s tud ied . 
The f i f t h chapter concludes the f indings of the 
preceding c h a p t e r s . Alongwith the conclusion, a few sugges-
t i o n s have a l s o been made for improving power generation in 
Harduaganj thermal power p l a n t . 
G H A P T S R II 
P O W E R S E C T O R I N I N D I A 
power I n d u s t r y i n I n d i a h a s d e v e l o p e d i n t o one 
of th t i r ;o3t i m p o r t a n t b a s i c i n d u s t r i e s of o u r economy and 
t h u s c o n s t i t u t e s a b a s i : r i n f r a s t r u c t u r e f o r economic d e v e -
l o p m e n t of t h e c o u n t r y . 
In t h i s c h a p t e r , an a t t e m p t h a s been made t o t h r o w 
some l i g h t on t h e power s e c t o r i n I n d i a , i t s g e n e r a t i n g 
c a p a c i t y and a c t u a l g e n e r a t i o n of e l e c t r i c i t y . A c o m p a r i -
son b e t w e e n t h e t h r e e s o u r c e s of power i . e . h y d e l , t h e r m a l 
and n u c l e a r i s a l s o made. Review of t h e a v a i l a b l e r e l e v a n t 
l i t e r a t u r e h a s bean o u t l i n e d i n b r i e f . 
2 . 1 POWER RESOURCES IN INDIA i 
T h e r e i s a wide r a n g e of f u e l s from which e l e c t r i c 
power can b e g e n e r a t e d . These f u e l s i n c l u d e f o s s i l f u e l s 
l i k e c o a l , g a s , p e t r o l e u m p r o d u c t s , n u c l e a r m a t e r i a l s as 
w e l l as r e n e w a b l e s o u r c e s of e n e r g y such as b i o m a s s , g e o t h e r -
m a l , h y d e l and s o l a r s o u r c e . 
T h e r e a r e t h r e e main t y p e s of p l a n t f o r e l e c t r i c 
power g e n e r a t i o n i n t h e p u b l i c s e c t o r on t h e b a s i s of ma jo r 
i n p u t r e s o u r c e s i . e . h y d e l , t h e r m a l and n u c l e a r . 
2 , 1 . 1 Thermal Power Resources : 
Though India ranks f i f t h in the production of coal in 
the world, i t has reserves of only 201 tonnes of coal per 
person as compared to 13,747 tonnes in U.S.A., 3' ' , 122 tonnes 
in U.3.5.R. and 1,060 tonnes in China. The known reserves 
of coal in India cons t i t u t e only 0,8 per cent of t:,3 t o t a l 
world coal resources . While the t o t a l estimated resources 
of coal in India are 1,48,791 mil l ion tonnes, the mineable 
reserves may amount to about 60,000 mil l ion tonnes . Based 
on the demand projec t ions upto the turn of the century and 
assuming an annual growth of 4 per cent in coal consump-
t ion t he rea f t e r these resources would be suf f ic ien t for 
about 130 years . 
2.1.2 Hydro Power Resources ; 
The Central E l e c t r i c i t y Authority has made a sys t e -
matic re-assessment of hydro e l e c t r i c resources of the 
country. The estimated annual energy po ten t i a l i s placed 
at 472.15 b i l l i o n Kwh u n i t s which i s equivalent to 89,830 
Mw at 60 per cent load f a c t o r s . Of t h i s po ten t i a l 49.67 
b i l l i o n Kwh u n i t s have already been developed and 2 6,96 
b i l l i o n Kwh u n i t s are under development. More than 80 per 
cent of hydro poL'jjnLial s t i l l remains unharnessed despi te 
inherent advantages of hydro-e lec t r i c power p lan t s over' 
thermal and nuclear p l a n t s . 
2.1 .3 Nuclear Power Resources : 
The unnium re^ ;<iii rc-^ s- in India are es t lmi ted to be 
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about 70.000 tonnes which i s equivalent to about 1,900 
mi l l ion tonnes ot coa l . This resource alone wi l l be 
equivalent to 120 b i l l i o n tonnes of coal used in breeder 
r e a c t o r s . The long range po ten t ia l of nuclear energy in 
^ whose 
India depends on the development of thori urn/reserves exceed 
3,60,000 tonnes. When used in breeder r eac to r s , t h i s 
resource would be ecjuLvalsnt to "^ 00 b i l l i o n tonnes of coal 
which i s about f ive times the coal reserves of Ind ia . 
2 . 2 GROWTH OP POWER SECTOR IN INDIA : 
Before independence there were very few and small 
power s t a t i o n s in India which were owned and operated by 
p r iva t e as well as public es tabl ishments . 
The f i r s t generat ing plant in India was es tab l i shed 
in Darjeellnq in 1897. This was followed by a hydro-elec-
t r i c p lant in Mysore in 1902. Before independence the 
power generation and consumption s i tua t ion was very poor 
in India i n s p i t e of abundant resources and p o t e n t i a l i t i e s . 
What l i t t l e development had taken place was mainly confined 
to the urban and i n d u s t r i a l areas l i k e Bombay, Calcut ta , 
Ahmedabad and Kanpur. 
In 1910 the Indian E l e c t r i c i t y Act was passed to 
r egu la t e the act ions of individual p r iva te under takings . 
In s p i t e of t h i s Act, growth of power generation was very 
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s l o w . In 1938 t h e N a t i o n a l p l a n n i n g Commi t t ee of t h e 
C o n g r e s s made a number of r ecommenda t ions f o r t h e g r o w t h 
of e l e c t r i c power g e n e r a t i o n and c o n s u m p t i o n . These 
r e c o m m e n d a t i o n s were t h e g u i d i n g f o r c e b e h i n d t h e power 
p o l i c y i n t h e p o s t - i n d e p e n d e n c e e r a . 
Power was g i v e n a v e r y h i g h p r i o r i t y i n t h e p l a n n e d 
scheme of d e v e l o p m e n t . The C o n s t i t u e n t ( L e g i s l a t i v e ) 
Assembly p a s s e d t h e E l e c t r i c i t y (Supply) Act on 10 th S e p -
t e m b e r , 1948 t o p r o v i d e f o r r a t i o n a l i s a t i o n of p r o d u c t i o n 
and s u p p l y of e l e c t r i c i t y . In p u r s u a n c e of t h e p r o v i s i o n s 
of t h e Act , t h e S t a t e Gove rnmen t s , c o n s t i t u t e d E l e c t r i c i t y 
B o a r d s i n t h e i r r e s p e c t i v e a r e a s i n t h e c o u r s e of p e r i o d 
from 19 50 t o 19 6 7 . These Boards a r e e n t r u s t e d w i t h t h e 
g e n e r a l t a s k of p r o m o t i n g power g e n e r a t i o n , t r a n s m i s s i o n 
and d i s t r i b u t i o n w i t h i n t h e i r r e s p e c t i v e a r e a s , i n t h e most 
e f f i c i e n t and economic manner and w i t h p r i o r i t y t o b a c k w a r d 
and r u r a l a r e a s . 
The p r o g r e s s i n power s e c t o r i s v e r y i m p r e s s i v e i n 
t h e p o s t - i n d e p e n d e n c e e r a , s i n c e o u r p l a n n e r s r e a l i s e d t h e 
impor ta r^ce oE power s e c t o r f o r a g r i c u l t u r a l and i n d u s t r i a l 
d e v e l o p m e n t . 
2 . 3 GROWTH OF INSTALLED POWER CAPi^CITY IN INDIA : 
The g e n e r a t i o n c a p a c i t y d e t e r m i n e s t h e maximum l i m i t 
12 
of power g e n e r a t i o n a v a i l a b l e d u r i n g a p a r t i c u l a r p e r i o d . 
The Government of I n d i a h a s s i g n i f i c a n t l y i n c r e a s e d t h e 
g e n e r a t i o n c a p a c i t y a f t e r i n d e p e n d e n c e by a l l o c a t i n g more 
and more f i n a n c i a l r e s o u r c e s i n each s u c c e s s i v e p l a n . 
The f o l l o w i n g t a b l e shows t h e i n s t a l l e d power 
c a p a c i t y (MW) i n I n d i a . 
TABLE 2 , 1 
" ' - • • • ' • • - • w _ ^ 
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3 2 , 3 4 5 
48 ,587 
S o u r c e : C e n t r e f o r M o n i t o r i n g I n d i a n Economy, 1987, Bombay, 
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The t o t a l i n s t a l l e d power capac i ty in India has 
increa.'sed from 1,7 12 MW in 1950 to 48,587 MW in 1986-87 
r e g i s t e r i n g 9.7 per cent compound annual growth. The 
decadel study reveals tha t compound annual growth r a t e 
i s f luc tua t ing a l l the time (Appendix 2 .1 ) . I t i s lowest 
(7.5 percent) in 1970-71 and 1980-81 and highes t (12.2 
per cent) in 1960-61 and 1970-71. 
The gap between hydel and thermal c a p a c i t i e s was 
not very s i g n i f i c a n t t i l l 1965-66 (Appendix 2 . 1 ) . During 
t h i s period 4,124 MW was obtained from Hydel resources 
and 4,90^3 Mw from thermal s t a t i o n s . 
Table 2.1 shows tha t from 1966-67 the gap in power 
generat ion between thermal and hydel resources s t a r t e d 
widening. During Fourth Five-Year Plan g r e a t e r emphasis 
was l a i d on thermal power p r o j e c t s . In 1969-70 (Appendix 
2.1) power was obtained from nuclear sources for the f i r s t 
t ime. During 1976-77 the i n s t a l l e d capac i ty in the hydel 
p l an t s stood at 9,025 Mw while i t was 11,804 MW in thermal 
s t a t i o n s and 640 Mw in the nuclear s t a t i o n s . During 1981-
82 the i n s t a l l e d capac i ty of hydel resources were 12,173 
Mw and thermal was 19,31? Ml'J. 
Hydel power capac i ty has increased from 559 Mw in 
1950 t o 15,963 MW in 1986-87 recording 9.8 per cent of 
compound annual growth r a t e . The decadel s tudy shows 
14 
t h a t compound a n n u a l g r o w t h has b e e n d e c r e a s i n g (Appen-
d i x 2 . 1 ) . 
The rmal power c a p a c i t y was 1,15 3 Mw i n 1 9 5 0 . I t 
h a s i n c r e a s e d t o 31 ,394 Mw i n 1 9 8 6 - 8 7 r e g i s t e r i n g 9 .6 
p e r C e n t of compound a n n u a l growtVi r a t e . The d e c a d e l 
s t u d y r e v e a l s t h a t compound a n n u a l g r o w t h r a t e i s f l u c -
t u a t i n g b e t w e e n 8 t o 11 p e r c e n t (Append ix 2 . 1 ) 
I. 
N u c l e a r power c a p a c i t y h a s a l s o i n c r e a s e d f rom 
420 MW i n 1 9 6 9 - 7 0 t o 1 ,230 Mw i n 1 9 8 6 - 8 7 . But compound 
a n n u a l g r o w t h r a t e has d e c r e a s e d . 
2 .4 GROWTH OF POWER GENERATION IN INDIA • 
w i t h t h e r i s e in g e n e r a t i n g c a p a c i t y power g e n e r a -
t i o n h a s b e e n c o n t i n u o u s l y i n c r e a s i n g s i n c e 1 9 5 0 - 5 1 . The 
b u l k of e l e c t r i c i t y g e n e r a t i o n h a s t a k e n p l a c e f rom c o a l . 
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The fo l lowing Table shows the Power Genera t ion in 
I n d i a from 1950 t o 1986-87 in M i l l i o n U n i t s . 
TABLE 2.2 
POWER GENERATION IN INDIA (1950 t o 1986-87) 





1 9 6 6 - 6 7 
1 9 7 1 - 7 2 
1 9 7 6 - 7 7 
1 9 8 1 - 8 2 
1 9 8 6 - 8 7 
Hydel 
2 , 5 2 0 




3 4 , 8 36 
4 9 , 5 6 5 
53 ,764 
Thermal 
2 , 5 8 7 
5 ,36 7 
9 ,856 
1 9 , 6 4 2 
3 1 , 7 1 2 
5 0 , 2 4 5 
6 9 , 5 1 5 
] , 2 8 , 8 1 8 






3 , 2 5 2 
3 ,021 
5 , 0 2 3 
T o t a l 
5 , 1 0 7 
9 , 6 6 2 
1 9 , 6 7 0 
36 , 3 76 
6 0 , 9 2 5 
8 3 , 3 3 3 
1 , 2 2 , 1 0 1 
1 , 8 7 , 6 0 5 
11 . 
Source : Cent re for mon i to r i ng Ind ian Economy, 1987, Bombay, 
The above Table r e v e a l s t h a t t o t a l power g e n e r a -
t i o n has incroc-sed r a p i d l y from 5,107 m i l l i o n u n i t s (MU) 
i n 1950 t o 1,87,605 MU in 1986-87 r e c o r d i n g 10 .5 pe r c e n t 
compound annual growth r a t e . The decade l s t u d y r e v e a l s 
t h a t compound annual growth r a t e remained the same 
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( 1 2 . 7 p e r c e n t ) from 1950-51 t o 1960-61 and from l 9 6 0 - 6 i 
t o 1 9 7 0 - 7 1 . I t was 7 . 1 p e r c e n t from 1 9 7 0 - 7 1 t o 1 9 8 0 - 8 1 . 
The g e n e r a t i o n of h y d e l e l e c t r i c i t y was 2 , 5 2 0 MU 
i n 1950 . I t had i n c r e a s e d t o 5 3 , 7 6 4 MU d u r i n g 1986 r e g i s -
t e r i n g 8 . 9 p e r c e n t compound a n n u a l g r o w t h . The d e c a d e l 
s t u d y r e v e a l s t h a t g e n e r a t i o n Dy h y d e l r e s o u r c e s r e m a i n e d 
c o n s t a n t f o r two d e c a d e s a f t e r which i t h a s d e c r e a s e d c o n -
s i d e r a b l y (Appendix 2 . 2 ) . 
The g e n e r a t i o n of t h e r m a l power was 2 / 5 8 7 MU i n 
1950 wh ich i n c r e a s e d t o 1 , 2 8 , 8 1 8 MU i n 1 9 8 6 - 8 7 r e g i s t e r i n g 
1 1 . 5 p e r c e n t of compound a n n u a l g r o w t h . Though g e n e r a -
t i o n i s c o n t i n u o u s l y i n c r e a s i n g , t h e d e c a d e l s t u d y r e v e a l s 
t h a t compound a n n u a l g r o w t h r a t e h a s b e e n d e c r e a s i n g . 
Compound a n n u a l g r o w t h r a t e was 1 3 , 4 p e r c e n t b e t w e e n i960-
6 1 . I t h a s d e c r e a s e d t o 8 . 1 p e r c e n t b e t w e e n 1 9 7 0 - 7 1 and 
1 9 8 0 - 8 1 . 
The g e n e r a t i o n of n u c l e a r power h a s i n c r e a s e d frOm 
1,339 MU i n i 9 6 9 _ 7 0 t o 5 , 0 2 3 MU in 1986 -87 r e c o r d i n g 2 . 2 
p e r c e n t of compound a n n u a l r a t e of g r o w t h b e t w e e n 1970-71 
and 1 9 8 0 - 8 1 . 
2 . 5 SECTORWISE POWER CONSUMPTION : 
The c o n s u m p t i o n of power i s d i v i d e d i n t o v a r i o u s 
s e c t o r s l i k e d o m e s t i c , c o m m e r c i a l and I n d u s t r i a l e t c . The 
I. 
consumption of power by var ious sec to rs i s presented in 
the Table given on the next page. 
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TABLE 2 . 3 










1 9 7 9 - 8 0 






1 9 8 6 - 8 7 
198 / - 8 8 
Domes-
t i c 
1 0 . 7 
8 . 8 
8 . 8 
9 . 7 
9 . 5 
9 . 9 
9 . 8 
1 0 . 8 
1 1 . 2 
1 1 . 6 
1 2 . 7 
1 2 . 9 
1 3 . 6 
1 4 . 0 
1 4 . 2 
1 4 . 7 
Commer-
c i a l 
6 . 1 
6 . 2 
5 . 9 
5 . 8 
6 . 2 
6 . 4 
5 . 6 
6 . 0 
5 . 7 
5 . 8 
6 . 1 
6 . 4 
6 . 1 
5 . 9 
5 . 9 
b . U 
I n d u s -
t r i a l 
6 9 . 4 
70.6 
6 7 . 6 
6 2 . 4 
6 2 . 5 
6 1 . 6 
6 1 . 8 
5 8 . 9 
5 8 . 4 
5 8 . 8 
5 5 . 4 
5 5 . 8 
5 5 . 2 
5 4 . 5 
5 2 . 5 
4 8 . 8 
R a i l -
way 
3 . 3 
4 . 0 
3 . 2 
3 . 1 
3 . 3 
3 . 3 
? . 8 
2 . 9 
2 . 7 
2 . 8 
2 . 8 
2 . 6 
2 . 5 
2 . 5 
2 . 4 
2 . 6 
A g r i -
c u l t u r e 
6 . 0 
7 . 1 
1 0 . 2 
1 4 . 5 
14 .4 
14 .6 
1 5 . 6 
1 7 . 2 
1 7 . 6 
1 6 . 8 
18 .6 
1 7 . 8 
1 8 . 4 
1 9 . 1 
2 0 . 7 
2 3 . 8 
O t h e r s 
4 . 5 
3 . 3 
4 . 3 
4 . 5 
4 . 1 
4 . 2 
4 . 4 
4 . 2 
4 . 4 
4 . 2 
4 . 4 
4 . 5 
4 . 2 
4 . 0 
4 . 3 
4 . 2 
Source: Economic Survey, Govt, of I n d i a , New D e l h i , 1988-89. 
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I t i s c l e a r from the Table 2,3 t h a t the l a r g e s t 
s h a r e of power goes t o i n d u s t r i a l sec^^or fo l lowed by 
a g r i c u l t u r a l and domest ic s e c t o r . The t a b l e 2 .3 i n d i c a t e s 
t h a t from 1960-61 t o 1987-88 t h e r e has been an i n c r e a s e 
i n domest ic consumption from 10.7 per c e n t in i 9 6 0 - 6 i t o 
14.7 per c e n t in 1987-88, t h e sha re of power consumption 
by i n d u s t r i a l s e c t o r has dec rea sed from 69.4 per c e n t t o 
4 8 . 8 pe r c e n t . The a g r i c u l t u r a l power consumption has 
i n c r e a s e d from 6 .0 per cen t in l 9 6 0 - 5 i t o 23.8 pe r cen t 
i n 1987-88, There i s a nominal d e c l i n e in t h e c a s e of-
commercial consumption from 6 ,1 per c e n t t o 6 . 0 per c e n t . 
The consumption of power in r a i lway^has d e c l i n e d f ran 3.3 
per c e n t t o 2.5 per c e n t . 
2.6 TRANSMISSION : 
With the i n c r e a s e in g e n e r a t i o n c - . p a c i t y , t r a n s -
m i s s i o n and d i s t r i b u t i o n networks have been expanded 
s i m u l t a n e o u s l y . The development of high t r a n s m i s s i o n 
v o l t a g e has been unde r t aken by S t a t e E l e c t r i c i t y Boards 
du r ing the Five year p l a n s . Transmiss ion v o l t a g e has 
i n c r e a s e d from 66 KV in l990 t o 132 KV in l93] t o 220 KV 
i n 1954 t o 400 KV in 1979, c o v e r i n g t h o u s a n d s of k i l o -
m e t e r s t h roughou t the c o u n t r y . 
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2 . 7 THERMAL POWER PLANTS IN INDIA : 
The rma l power d o m i n a t e s t h e I n d i a n power s c e n e 
as i t c o n s t i t u t e s o v e r 67 p e r c e n t of t o t a l i n s t a l l e d 
c a p a c i t y and c o n t r i b u t e s a b o u t 6 9 , 8 p e r c e n t of t o t a l 
power g e n e r a t i o n a t p r e s e n t , 
A modern t h e r m a l p l a n t i s a h i g h l y complex m a r -
v e l of e n g i n e e r i n g , b u i l t e s s e n t i a l l y of s t r u c t u r a l s t e e l . 
I m p o r t a n t p r o c e s s e s and o p e r a t i o n s o c c u r r i n g i n a power s t a -
t i o n i n v o l v e cai . i^ubl^on of c o a l , t r a n s f e r of i t s h e a t 
e n e r g y t o w a t e r and s t e a m i n such a manner as t o o b t a i n 
h i g h t h e r m a l e f f i c i e n c y i n t h e c o n v e r s i o n p r o c e s s end u s e 
of s u p e r h e a t e d s t eam a t h i g h p r e s s u r e t o d r i v e t h e t u r b i n e 
i n o r d e r t o c a u s e m o t i o n of t h e r o t o r a t n i g h r e v o l u t i o n -
a r y s p e e d i n s i d e a g e n e r a t o r , r e s u l t i n g f i n a l l y i n t h e 
g e n e r a t i o n of e l e c t r i c i t y , 
A t h e r m a l power s t a t i o n w i l l be a b l e t o g e n e r a t e 
e l e c t r i c power t o i t s r a t e d c a p a c i t y o n l y , i f a l l i t s 
c o n s t i t u e n t sub u n i t s ( v i z . , w a t e r t r e a t m e n t p l a n t s * p u l -
v e r i s a t i o n and f i r i n g s y s t e m , t h e b o i l e r i t s e l f , t u r b i n e , 
g e n e r a t o r , c o n d e n s e r and a u x i l i a r y s y s t e m s s u c h a s pumps , 
f a n s , e t c ) o p e r a t e c o o p e r a t i v e l y . Whi le any s i n g l e 
r u p t u r e anywhere i n i t s v a s t n e t w o r k of t u b e s w i l l b r i n g 
t h e g i a n t u n i t t o a g r i n d i n g h a l t . T r o u b l e s anywhere c a n 
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make the boiler only partially available. Partial 
availability means capacity is not utilized fully which 
burdens thu whole system with demand for additional capa-
city and loss of revenue, 
I. 
2.7.1 Performance ef Thermal Plants In India : 
Plant load factor provides an indication of the 
performance of the thermal plants. Table 2.4 shows that 
the all India average plant load factor has remained 
constant from 1979-80 to 1983-84. It has improved since 
1984-85, because a number of measures liave been taken to 
achieve optimum utilization of the existing thermal capa-
city. 
TABLE - 2.4 
THERMAL POWER PLANT PERFORMANCE IN INDIA 
(IN PERCENTAGE ) 
Ye d r 
1973-74 
1 9 7 6 - 7 7 
19 77-78 
1978 -79 
1 9 7 9 - 8 0 
1 9 8 0 - 8 1 
1981-82 
1 9 8 2 - 8 3 
1983-84 
1 9 8 4 - 8 5 
1985-86 
1 9 8 6 - 8 7 
i ' l u n t Load 
i ' ' ac tor 
50 .4 
5 3 . 3 
51 .4 
4 8 . 3 
4 4 . 7 
4 4 . 6 
4 6 . 8 
4 9 . 4 
4 7 .9 
5 0 . 1 
52 . ' ! 
5 3 . 2 
M a n n e d 
O u t a g e s 
1 9 . 9 
9 . 8 
1 3 . 4 
1 4 . 3 
1 2 . 3 
1 3 . 3 1 
11.72 
1 2 . 5 2 




F o r c e d 
Out a g e s 
8 . 8 
1 3 . 2 
1 4 . ? 
1 4 . 7 
1 8 . 8 
2 0 . 2 7 
1 9 . 8 2 
2 0 . 9 3 




P l a n t 
A v a i l a b i l i t y 
7 1 . 2 
7 7 . 0 
7 1 . 3 1 
6 9 . 1 1 
6 8 . 9 3 
6 6 . 4 2 







The torccd outages nave increased trom 8.8 per cent 
in 1973-74 t o 24.07 per cent in 1983-84, the planned outa-
ges has decreased from 19.9 per cent in 1973-74 t o 11.25 
per cent in 1983-84. Due to excessive outages f u l l gene-
r a t i n g capac i ty has not Peen u t i l i z e d in thermal p l a n t s . 
The above data reveals the forced outages are respons ib le 
lor low plant load tacLor in thermal p l a n t s . I t t h e i r 
incidence could Pe reduced, the plant load t ac to r could be 
ra i sed r e s u l t i n g in higher generat ion without any addi t ion 
to the i n s t a l l e d capac i ty . 
2.7.2 State-Wise Plant Load factor ; 
State-wise plant load factor of thermal p l an t s 
from 1981-82 t o 1987-88 i s given in t a b l e 2.5 on the 
next page. 
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TABLE 2 . 5 
PLANT LOAD FACTOR OF THERMAL POWER PLANTS BY STATES: 
1981-82 TO 1987-88 
E l e c t r i c i t y -
Board 
Andhra P r a d e s h 
P u n j a b 
R a j a s t h a n ^ 
Tamil Nadu 
K a r n a t a k a 
Gu j r a t 
M a h a r a s h t r a 
Madhya P r a d e s h 
D e l h i 
U L t a r i- ' radesh 
H a r y a n a 
Vv'ost B e n g a l 
B i h a r 
O r i s s a 
Assam 
J & K 
C e n t r a l S e c t o r 
P r i v a t e S e c t o r 
A l l I n d i a 
1 9 8 1 -
82 
-
4 6 . 6 
4 1 . 8 
-
3 7 . 8 
-
5 3 . 6 
4 9 . 4 
4 9 . 9 
5 0 . 0 
37 .6 
3 7 . 3 
37 .6 
3 5 . 5 
3 5 . 9 
3 4 . 8 
9 . 1 
NA 
NA 
4 6 . 8 
1 9 8 2 -
83 
-
5 1 . 1 
5 1 . 0 
-
4 4 . 0 
-
5 7 . 9 
5 0 . 2 
5 8 . 5 
5 1 . 0 
3 9 . 6 
3 2 . 2 
3 8 . 5 
3 8 . 5 
3 5 . 2 
3 6 . 9 
1 . 0 
NA 
NA 
4 9 . 4 
1 9 8 3 -
84 
4 4 . 1 
5 4 . 6 
5 4 . 0 
7 2 . 3 
39 .4 
-
5 5 . 3 
5 1 . 0 
5 3 . 1 
4 7 . 7 
3 5 . 1 
3 1 . 1 
3 5 . 9 
3 2 . 8 
3 3 . 3 
3 4 . 2 
1.5 
5 4 . 8 
6 4 . 1 
4 7 .9 
1984 -
85 
4 4 . 9 
5 4 . 4 
6 4 . 3 
5 7 ,2 
4 9 . 0 
-
5 4 . 0 
4 6 . 6 
5 1 . 7 
5 8 . 9 
3 1 . 6 
3 4 . 7 
3 6 . 5 
3 0 . 5 
3 2 . 2 
2 9 . 6 
NA 
5 5 . 4 
6 3 . 0 
5 0 . 1 
1 9 8 5 -
86 
4 9 . 2 
6 4 . 8 
5 8 . 9 
5 7 .6 
5 6 . 5 
3 3 . 5 
5 3 . 2 
5 4 . 8 
5 3 . 3 
6 3 . 8 
3 7 . 3 
3 2 . 8 
4 2 . 2 
3 4 . 1 
3 1 . 7 
2 7 .5 
NA 
6 1 . 9 
5 7 .5 
5 2 . 4 
1 9 8 6 -
8 7 
4 9 . 8 
6 9 . 7 
6 8 . 3 
5 4 . 8 
6 4 . 7 
4 5 . 6 
5 4 . 0 
5 0 . 7 
5 3 . 8 
6 7 .2 
4 0 . 8 
3 3 . 8 
4 1 . 8 
3 3 . 3 
3 1 . 7 
1 8 . 5 
NA 
6 4 . 9 
6 1 . 1 
5 3 . 2 
1 9 8 7 - ' 
8 8 
5 3 . 5 
7 6 . 2 
7 1 . 5 
7 1 . 5 
6 8 . 7 
6 4 . 5 
^ 6 0 . 0 
5 7 . 0 
5 3 . 3 
4 9 . 1 
4 7 . 1 
' 4 0 . 6 
3 8 . 6 
3 3 . 0 
3 2 . 5 
3 1 . 0 
NA 
6 3 . 3 
6 7 .6 
5 6 . 5 
Source : Cen t re for Mcn i to r ing Indian Economy, 1989, Bombay. 
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The plant load factor in Andhra Pradesh has c o n t i -
nuously increased from 46.6 per cent in 1981-82 to 76.? 
per cent in 1978-88. In Punjab i t has increased except 
during 1985-86. In Tamil Nadu the plant load factor 
decreased only during 1983-84. I t has s i g n i f i c a n t l y 
decreased m Delni Sta te c - lec t r ic i ty Board from 67 per 
cent m 1986-87 t o 49.1 per cent in 1987-88. The p lant 
load factor has been very low m Uttar Pradesh Sta te 
E l e c t r i c i t y Board anc remained between 31 t o 40 per cent 
t i l l 1986-87. The plant load factor i s below 40 per cent 
in Haryana, West Bengal, Bihar Orr isa and Assam. 
During 1987-88 Andhra Pradesh, Rajasthan, Tamil 
Nadu, Gujrat , PanjaC) anc Maharashtra achieved plant load 
factor higher than a l l India average of 54.4 per cen t . 
The plant load factor in Ut tar Pradesh increased t o 40.8 
and 47.1 per cent during 1986-87 and 1987-88 r e s p e c t i v e l y . 
2 .7 .3 Plant Load Factor In Ut ta r Pradesh: 
Plantwise plant load factor of thermal p lan t s in 
Ut ta r Pradesh from 1983-84 t o 1986-87 i s given in Table 
2.6 on the next page. 
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TABLE - 2 . 6 
PLANT LOAD FACTOR OF THERMAL POWER PLANTS IN U . P . 
1983-84 1984-85 1985-86 1 9 8 6 - 8 7 
UPSEB 3 5 . 1 3 1 . 6 3 7 . 3 3 9 . 8 
U t t e r P r a d e s h 
Obra 
P a n k i 
H a r d u a g a n j 
l l a r d u a g a n j 
' A ' 
3 5 . 7 
4 6 . 8 
2 0 . 5 
3 6 . 0 
2 9 . 7 
4 8 . 8 
3 2 . 0 
2 9 . 6 
4 1 . 6 
3 4 . 2 
2 3 . 5 
3 4 . 8 
3 7 . 5 
5 3 . 1 
1 4 . 1 
3 8 . 7 
' B ' ^ > C< 
RP.i Kanpur 24.5 24.8 14.2 
Par icha - 2.8 28.2 47.9 
Anpara _ _ _ 62.6 
Others 7.6 24.9 
Source: Centre for Koniter ing Indian Economy, , 1988, Bombay. 
Table 2,6 c l e a r l y shows tha t The p lant load factor 
i s below 40 per cent in Obra Power plant except during 1985-
86. I t has been increas ing in Panki Power P lan t . The 
Plant load factor has declined to 14 per cent in llarduaganj 
'A' Power P lan t , while i t has increased in Harduaganj 'Hi 
ana ' C Power P l an t s . The plant load fac tor was the h ighes t 
(62 per cent) in Anpara Power P lan t . 
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I t h a s become o b v i o u s frcm t h e p e r f o r m a n c e of 
t h e r m a l p l a n t s t h a t c h r o n i c power s h o r t a g e i n an a c u t e 
form i n I n d i a i s due t o u n d e r u t i l i z a t i o n of t h e r m a l c a p a -
c i t i e s and low a v a i l a b i l i t y f a c t o r i n t h e p l a n t s , 
2 . 8 RENOVATION AND MODERNISATION OF THERMAL POWER PLANTS: 
The Government of I n d i a had a p p r o v e d a C e n t r a l l y 
s p o n s o r e d scheme f o r t h e r e n o v a t i o n and m o d e r n i s a t i o n of. 
t h e r m a l power s t a t i o n i n 1984 a t a c o s t of "s. 500 c r o r e s , 
e x t e n d i n g t o 34 s e l e c t e d s t a t i o n s and 152 g e n e r a t i n g u n i t s . 
Under t h i s s cheme , funds a r e a d v a n c e d t o t h e S t a t e E l e c t -
r i c i t y B o a r d s f o r r e n o v a t i o n and m o d e r n i s a t i o n of t h e r m a l 
power p l a n t s i n t h e form of l o a n s t o be r e p a i d i n 15 a n n u a l 
i n s t a l m e n t s , w i t h a m o r a t o r i u m of 5 y e a r s . Dur ing 1 9 8 4 - 8 8 
an amount of Rs .243.9 l c r o r e s was u t i l i z e d u n d e r t h i s 
p rog ramme. 
T a b l e 7.1 on payi ' 2 6 . I T ' - . e n t i [JP b«Eore 'ix^^^ a f t e r 
r e n o v ^ . t i o n in U t t a r P r a d e s h . 
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TABLE - 2,1 
PLANT LOAD FACTOR: BEFORE AND AFTER RENOVATION 
IN UTTAR PRADESH 
Station Unit Capacity PLF PLF 
(MW) before renova- after partial 
tion average renovation 




P a n k i 
H a r d u a -















5 0 . 
5 0 . 

















4 5 . 7 
4 9 . 9 
4 3 . 8 
3 7 . 9 
4 3 . 2 
3 3 . 3 
31 .4 
2 6 . 4 
4 0 . 2 
3 5 . 1 
4 3 . 2 
4 0 .9 
3 8 . 0 
37 .4 
5 1 . 5 0 
4 6 . 7 0 
5 6 . 7 0 
5 3 . 0 0 
4 5 . 6 0 
6 1 . 0 0 
5 6 . 4 0 
7 0 . 7 0 
7 5 . 5 0 
5 3 . 6 0 
6 3 . 5 0 
5 2 . 0 0 
5 5 . 3 0 
4 6 . 8 0 
Source:Department of power. Report 1988-89, New D e l h i , 1989. 
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As a r e s u l t of t h e i m p l e m e n t a t i o n of t h e e n t i r e 
r e n o v a t i o n and m o d e r n i s a t i o n p rogramme, t h e p l a n t l o a d 
f a c t o r of t h e c o n c e r n e d power s t a t i o n s v;ere e x p e c t e d 
t o improve t r cm an a v e r a g e of a b o u t 45 t o a b o u t 51 p e r 
c e n t . 
T a b l e 2 . 7 shows t h e improvement i n t h e p l a n t l o a d 
f a c t o r of t h e t h e r m a l u n i t s on which s u b s t a n t i a l r e n o v a -
t i o n and m o d e r n i s a t i o n work h a s been c a r r i e d o u t i n 
U t t a r P r a d e s h . A n a l y s i n g T a b l e 2 . 7 i t becomes c l e a r t h a t 
t h e p l a n t l o a d f a c t o r h a s improved a l o t a f t e r r e n o v a t i o n 
work . I t i s s u r p r i s i n g t h a t t h e p l a n t l o a d f a c t o r d e c r e a -
sed i n u n i t 4 of Obra Thermal Power P l a n t a f t e r r e n o v a t i o n . 
2 . 9 SUPPLY OF COAL TO THERMAL PLANTS : 
T h e r e a r e 6 i c o a l b a s e d t h e r m a l power s t a t i o n i n 
t h e c o u n t r y . N e a r l y 4 1 . 5 p e r c e n t of t h e t o t a l c o a l 
r c c ju i r cmcn t i n t ho c o u n t r y i s f o r t h e u s e i n t h e r m a l power 
s t a t i o n s . 
A l l t h e power s t a t i o n s a r e l i n k e d f o r c o a l s u p p l i e s 
from v a r i o u s c o a l s o u r c e s a c c o r d i n g t o t h e q u a l i t a t i v e 
p a r a m e t e r s f i x e d fo r them by t h e t e c h n i c a l e x p e r t s . 
The s u p p l y of raw c o a l t o t h e t h e r m a l power s t a -
t i o n s h a s been c o n t i n u o u s l y i n c r e a s i n g . I t h a s i n c r e a s e d 
from 6 4 . 3 6 m i l l i o n s t o n n e s i n 1984 -85 t o 9 3 . 6 9 m i l l i o n 
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t o n n e s i n 1987-88. I n s p i t e of t h i s i n c r e a s e in t h e supp-
l y of c o a l many thermal pov;er s t a t i o n s have t o c l o s e t h e -
i r o p e r a t i o n due t o n o n - a v a i l a b i l i t y of c o a l . And some 
t imes when t h e supply of coa l i s a d e q u a t e , t h e q u a l i t y i s 
not good. 
The Ind i an Railv.ays account for 90 per cen t of t h e 
c o a l d e s p a t c h . But due t o many c o n s t r a i n t s l i k e s h o r t a g e 
of rai lv-ay wagons, n o n - a v a i l a b i l i t y of r a i l t r a c k s , e t c . 
t h e Ind ian Railways i s not a b l e t o t r a n s p o r t t h e r e q u i r e d 
amount of c o a l t o t h e power s t a t i o n s in t i m e . 
The committee under the Chairmianship of Shr i Mohd. 
Fazal ( l987) which was s e t up by t h e Government t o look 
i n t o t h e problems oi coa l s u p p l i e s t o power houses made 
recommendations cove r ing v a r i o u s a s p e c t s of coa l s u p p l i e s 
t o power h o u s e s , such as l i n k a g e s t o be g iven t o power 
houses from s p e c i t i c c o l l i e r i e s , t r a n s p o r t a t i o n of coa l 
t o power h o u s e s , s i g n i n g of agreement between coa l Ind ia 
Ltd and S t a t e e l e c t r i c i t y Boards e t c . Most of the r e c o -
mmendationG of tti cofiimittee have been accep t ed by t h e 
Government. 
2 .10 REVIEW OF THE LITERATURE : 
There i s pe rhaps not a s i n g l e s t u d y r e l a t e d t o 
economics of thermal power p l a n t s in India by i n d i v i d u a l 
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researchers. Though, there are some reports by the Govt, 
of India, but they cover mostly the technical/engineer-
ing side of the plants. In this section an attempt has 
been made to review in brief the earlier studies related 
to the power plants or energy. 
John Survey (l988) examined the development and 
problems of the Inoian power plants sector. The author 
finds thut the electricity supply is highly capital 
intensive. The State Electricity Boards own the major 
part around 8l per cent of electricity supply. Remain-
ing 5-6 per cent is owned and optjraLed by National Ther-
mal Power Cooperation, 5-6 per cent is ovmed jointly by 
SEB's and Central government. Also other ?-3 per cent 
is controlled by the Department of Atomic Energy. In 
this study iiidin emphasis is being laid to Bharat Heavy 
Electrical Limited (BHEL) a public enterpries, manufac-
turing power equipments. The financial performance of 
BHEL and industrial material and components supplied to 
BHEL has also been examined. 
Ashok. V. uesai (l987) outlines some of the forces 
that shaped the grov;th of power system in India and asse-
ssed the efficiency of the system. The author has 
examined the oemand for power which has increased rapid-
ly in agricultural and infustrial sector after Independence. 
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The resources of electricity are also discussed. Elec-
tricity is mainly generated from hydro and thermal 
resources in Indict. The '-"'evelopment of hydro electricity 
is slow due to long construction period and political 
problems. Vvith the result 60 per cent power is generated 
from coal. 
Actual po\%er generation comes to about 50 per cent 
of capacity, and one third of it is consumed in power 
stations or lost in transmission. Efficiency of hydro 
plants depends on the availability of v;ater. The thermal 
plants' efficiency has been reduced due to break dovm and 
low load operation. 
Rajendra Kumar (l987) throws light on social and 
economic scenario of thermal plants. According to the 
author demand for power has been increasing in urban as 
well as in rural areas, yet the power availability from-
already installed capacity is very poor. Some critics 
tnink that this is because most of the power generation 
is v,ith State Electricity Boards who treats performance 
as of secondary importance as they function under the 
bureaucratic system of nianagement, others attribute it 
to inefficient, un'ki]len untr.iincd rnanj'Ov;or in power 
stations. Technology orienteo persons suggest the use of 
washed coal,change in coal combustion system and proper 
31 
stocking of spares. 
The author finds that high ash content in coal is 
responsible for increased pollution and heavy erosion in 
super heaters and economiser tubes in thermal stations. 
To increase the load at power plants, demand for thp 
washing of coal before despatch to power stations is 
ta vour eri. 
2.11 ECONOMICS OF POWER SUPPLY IN UTTAR PRADESH : 
In Uttar Pradesh, State Electricity Board was 
constituted under the Electricity (supply) Act. 1948, to 
establish,^ operate and maintain power generating stations^ 
sub-stations and main transmission lines, as well as 
supply, and distribution of electricity within the State. 
Power is generated at different power plants, 
transmission of power from the station takes place at a 
very high voltage. Then it is distributed according to 
the needs and demands of consumers. Electric power is 
used as an input foe industry and agriculture, and as a 
consumer good for domestic and commercial consumers. In 
the first case, it nas tne nature of an intermediate 
product or raw material used in industry or agriculture 
in the production of a final product. On the supply side, 
the cost of supply varries according to the voltage levels, 
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This is because electricity has to be transmitted and 
distributed at different voltages. Household consumers 
are given electricity at a low voltage, while industrial 
consumers get it at a high voltage. 
Price of electricity is a monopolistic price as 
Uttac t-radesh state l::lectricity Board (UPSEB) is the 
sole supplier of electricity. Since UPSEB is not a pro-
fit oriented organisation, prices are charged keeping in 
view the v/elfare of the society. It does not charge the 
consumers with actual cost of generation and distribution 
of electricity. The cost of electricity generation is 
more than what is cnarged from the consumers because the 
board is taken to be an important utility concern which 
must serve the public without giving any heed to its eco-
nomic viability. 
Prices are discriminatory because more price are 
charged by industrial units and less by agricultural 
unit s. 
The routine financing of the plant is taken care 
by the State Government on the basis of the annual budget 
prepared by the plant authorities. Grants-in-aid given 
to the plant does not directly depend on the realisation 
of the revenue from the consumers of electricity. Time 
to time, for modernisation and renovation schemes the 
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pi^nt a u t h o r i t i e s approach the Central and S ta te Govern-
ment for f inancia l a ss i s t ance . 
Hero, we find a very pecul ia r s i tua t ion where 
d i s t r i b u t i o n of the commodity ( i . e . e l e c t r i c i t y ) , the 
p r ice determination and r ea l i s a t i on of revenue are taken 
care by d i f ferent departments of UP3EB other than the 
p l a n t . The plant au tho r i t i e s do not have any say on 
t he se aspects . Their main task i s to generate e l e c t r i c i t y 
and supply i t to nat ional g r id . Therefore, the study of " 
has 
economic aspect of the p l an t / a very l imi ted scope. The 
performance of the plant can only be examined by annual 
generat ion of e l e c t r i c i t y , plant load fac tor and a v a i l a b i -
l i t y f a c t o r s . Thermal power p lan ts are highly technica l 
u n i t s , whenever we i iscussed the problems of the plant with 
the a u t h o r i t i e s they had told us such problems l i k e poor 
qua l i t y of^  coal , i r r e g u l a r supply of raw mate r ia l , break-
down of machines, e t c . In general these problems are r e l a -
t ed with more or l e s s to the technical s ide . 
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S U M M A R Y : 
I t i s evident from the d iscuss ion in the present 
» 
chapter that thermal pov/er energy is contributing maxi-^ 
mum share in total electricity generation in India. 
The plant load factor is a matter of great con-
cern in thermal plants. The plant load factor was around 
50 per Cent during the last 20 years in India, Sametimes 
it is even less than 4 5 per cent. The position of ther-
mal power plants in Uttar Pradesh is even vvorse as plant 
load factor on an average was around 40 per cent during 
the last one decade. The plant load factor of Hardua-
ganj thermal power plant has been less than the national 
average of 54.4 per cent. Therefore, the study of 
Harduaganj thermal power plant deserves a thorough 
investiaation. 
C H A P T E R - I I I 
HARDUAGANJ THERMAL POWER STATION; 
JrlLRFOKMANCK A N A L Y S I S 
Harduaganj thermal power plant established in 1942 
is 16 KM away from Aligarh city. This particular site 
for power house was selected because railway lines were 
close to get main input i.e. coal and water from upper 
Ganga was easily available for cooling of condenser. 
Besides it was close to load centreslike Muradabad, Ali-
garh, Agra, Khurja, Ghaziabad, etc. 
Initially an old 20 MW unit was shifted from Bhat-
para (Vvest Bengal) due to second world war. The power 
house Was commissioned in 1945, The equipments were fifty 
years old and were not working properly, the power house 
had to be closed down very soon. 
In this chapter an attempt has been made to study 
the annual electricity generation by the sub-houses of 
the power plant, their plant load factor and outages in 
order to assess the performance and present status of the 
plant. 
3.1 EXPANSION OF HARDUAGANJ THERMAL POWER STATION: 
Western Uttar Pradesh had large scope for industrial 
development and agricultural growth hence>it was considered 
that the old power house near Aligarh should be expanded 
as it is close to the load areas. 
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In 1962 two u n i t s each of 30 MW capac i ty were 
commissioned under s t a g e - I ex tens ion . In 1964, another 
30 MW u n i t was i n t a l l e d under s t a g e - I I ex tens ion . Total 
expendi ture on 'A' power house was around Ps. 999 Lakhs. 
As '•deTtand for power was increas ing cont inuously 
for i n d u s t r i e s and a g r i c u l t u r e , fur ther ex tens ion of 
the power s t a t i o n became unavoidable. In 1968 two u n i t s 
each of 50 MW were i n s t a l l e d and commissioned. The 
t o t a l cost of t h e s e two u n i t s was Ps. ?055 Lakhs (appro-
ximately) , 
Under s t a g e - i v extension of the power house, two 
u n i t s each of 55 MVn were commissioned in 197?. The 
t o t a l expenditure on these u n i t s was Rs. 3381 Lakhs, This 
power house i s known as Harduaganj 'B ' power house. 
Again two u n i t s of 60 MW capaci ty each were commi-
ssioned in 1977. Total expendi ture on these u n i t s was 
around Rs. 7483 Lakhs. One u n i t of llO MW i n s t a l l e d capa-
c i t y was conunissloned in 1978 with t o t a l expendi ture of 
Rs. 388 2 Lakhs. This i s known as ' C power house in 
Harduaganj Thermal Power P lan t . 
Total i n s t a l l e d capac i ty of a l l the 10 u n i t s in 
Harduaganj thermal power p lan t i s 540 MW but capac i ty 
has been reduced to 385 MW due to technica l c o n s t r a i n t s . 
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The power plant i s connected with Ut tar Pradesh gr id by 
66,220 and 4 00 KV t ransmiss ion l i n e s . 
The thermal plant c o n s i s t s ot th ree sub-power 
houses namely, A,B and C. A and C power houses have th ree 
u n i t s of generat ion each and 'B ' power house has four 
u n i t s of power genera t ion . 
3.2 PERFORMANCE OF 'A' POWER HOUSE : 
The 'A' power house has three separate units of 
power generation. The total installed capacity of 'A' 
power house is 90 MW, All the equipments of 'A' power 
house were imported from United Kingdom, West Germany 
and Japan. The operation of 'A' power house was quite , 
satisfactory till 1979-80 as boilers, turbine, generators 
and auxiliaries were working regularly. But the perfor-
rndnco ot 'A' power house was affected after the fire 
accident which took place in 1980. The generation capa-
city of 'A' power house was reduced to 70 MW in 1981 and 
30 MW after 1984 due to technical reasons. Figure I 
shows that the generation of electricity by 'A' power 
I. 
house has been fluctuating significantly during last 23 
years. There was a sudden fall in electricity generation 
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3.2.1 Power Generation By Unit I : 
Unit I of 'A' power house was cornmissioned in 
April 1962 with 30 MW installed Capacity, All the equip-
ments of this unit were imported from United Kingdom. 
TABLE - 3.1 
' A ' POWER HOUSE, U N I T - I ; 















7 0 . 4 5 
1 6 6 . 7 9 
9 9 . 5 0 
9 8 . 0 8 
1 5 . 3 6 
76.4 4 
8 5 . 5 8 
4 8 . 2 6 
2 0 . 4 0 
2 2 . 5 2 
2 . 3 7 
P L F (%) 
2 6 . 8 1 
6 3 . 4 6 
3 7 . 8 6 
3 7 . 3 2 
5 . 8 5 
2 9 . 00 
3 2 . 5 6 
1 8 . 3 6 
7 .76 
8 . 5 7 
0 . 9 0 
A F (%) 
5 2 . 5 9 
7 9 . 9 7 
8 2 . 5 3 
6 9 . 7 1 
9 . 9 8 
4 7 . 0 0 
6 0 . 6 9 
3 4 . 6 1 
1 7 . 0 3 





6 . 3 0 
2 7 . 3 9 
9 0 . 0 2 
3 8 . 0 8 
3 9 . 6 5 
6 5 . 3 0 
8 2 . 9 2 
8 0 . 0 0 
9 8 . 0 0 
PLF : P l an t Load Factor AF: A v a i l a b i l i t y Fac to r 
Source : Hdrduagcinj Thermal I'owc r P l a n t , Computed. 
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Power generat ion had increased from 70.45 
mi l l ion u n i t s (Ku) in 1962-63 to 166.79 Mu in 1967-68. 
After t h i s year the power generat ion has been decrease 
i ng . Power generat ion was low during 1972-73 and 1977--
78 due t o non a v a i l a b i l i t y of b o i l e r s . Again genera-
t ion was low af ter 1977-78 as tu rb ine had broken in 1977-
78. Power production was affected badly in 1979-80 due 
to major f i r e accident in 'A' power house. There was a 
caiiplete damage to the e l e c t r i c a l equipments such as 
t ransformers , swi tchgears , cont ro l c a b l e s , busbars 
busduct system, e t c . The un i t was r e h a b i l i t a t e d again 
and Was put back on bars on February, 1983, but was 
again under long shut down from 22, 7« 1983 t o 7.9« 1983 
due t o f lash over in 11 KV system. Generation had main-
tained a steady decl ine af ter 1985-86 on account of poor 
performance of b o i l e r s and outdated equipments. 
Plant Load Factor : 
I t may be observed from t ab le 3,1 t h a t the plant 
load factor i s f luc tua t ing rather v i o l e n t l y over t h e e n t i r e 
period from 1962-63 to 1988-89. I t was h ighes t (63,29 
per cent) in 1967-68 and lowest (0.90 per cent) in 1988-89. 
The p lant load factor has become very low a f te r the f i re 
acc iden t s . The main cause of low plant load fac tor i s 
t h a t the p lan t i s working for over 26 years and has 
4 0 
considerably deteriorated due to aging. Design of 
boilers are outdated and they have become weak. The 
normal life span of thermal plant is 25 to 30 years. 
(Kumar, Rajendra, 1^87). 
Outages : 
The d e t a i l s of o u t a g e s of u n i t - I a r e n o t a v a i l a b l e 
from 1962 t o 1970 . P e r c e n t a g e of o u t a g e s was l e s s from 
1972-73 t o 1 9 7 7 - 7 8 , b u t have i n c r e a s e d a f t e r 1 9 7 7 - 7 8 due 
t o f i r e a c c i d e n t . From 1985-86 t o 1 9 8 8 - 8 9 , p e r c e n t a g e of 
o u t a g e s h a v e r e m a i n e d more t h a n 50 p e r c e n t . 
TABLE - 3 .2 
, OUTAGES IN ' A ' POWER HOUSE UNIT I 
























S o u r c e : R e n o v a t i o n and M o d e r n i s a t i o n s a c t i o n , H a r d u a g a n j 
Thermcil Power i ' l a n t . 
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Percentage of torced and plannea outages are 
ava i lab le s ince 1983-84. I t i s c l ea r from t a b l e 3.2 
t h a t during 1983-84 to 1987-88 forced outages were high-
er than planned outages . Forced outages were re spons i -
ble lor low yeneiuLion. l'lanne<i outages have increased 
in 1988-89. 
Present Posit ion : 
The piusuuL pos i t i on of Uni t -1 i s very dark and 
dismal due to t echn ica l / eng inee r ing reasons., The d e t a i l s 
of present pos i t ion of the un i t i s given in appendix - 3.11 
5.2.2 Power Generation By Unit-II : 
U n i t - I I of 'A* power house was commissioned in 
Ju ly 1962 with 30 MW i n s t a l l e d capac i ty . All the equip-
ments were imported from abroad. The tu rb ine was manufac-
t u r c c J i n West Cxjrni.iny, w h i l o b o i l e r s w e r e manu f a c t u r e d i n 
United Kingdom. 
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TABLE - 3 . 3 
' A ' POWER HOUSE UNIT - I I 










1 9 8 6 - 8 7 
1987-88 
1988-89 
G e n e r a t i o n 
( I n Mu) 
1 2 . 8 2 
1 2 4 . 1 2 
1 5 6 . 6 0 
1 0 2 . 8 0 
1 8 . 7 7 
0 .89 
2 7 . 8 0 
6 8 . 7 0 
3 0 . 4 5 
0 . 5 7 
0 .53 
P L F (%) 
4 . 8 7 
4 7 . 2 2 
5 9 . 5 9 
3 9 . 1 2 
7 . 1 5 
0 . 3 1 
1 0 . 5 8 
2 6 .1 4 
1 1 . 5 9 
0 . 2 1 
0 .2 0 
A F (%) 
2 7 . 1 5 
6 5 . 1 1 
9 0 . 3 1 
7 9 . 2 7 
13.XO 
0 . 6 5 
2 2 . 7 3 
5 3 . 4 0 
3 3 . 6 3 
1.20 
1 .20 
O u t a g e s ( % ) -
NA 
NA 
6 . 5 7 
1 3 . 1 5 
9 0 . 0 0 
1 0 0 . 0 0 
5 7 . 0 0 
NA 
6 0 . 0 0 
1 0 0 . 0 0 
1 0 0 . 0 0 
PLF: P l a n t Load Fac tor AF: A v a i l a b i l i t y Fac to r 
Source: Harduaganj Thermal Power P l a n t , Computed. 
Tabic 3.3 r e v e a l s t ha t u n i t - 13 was working well 
t i l l 1977-78. Power Genera t ion had i n c r e a s e d t o 156.60 
Mu in 1972-73 and 157.415 Mu in 1979-80 ( A p p e n d i x - 3 . 2 ) , 
The o p e r a t i o n a l a v a i l a b i l i t y was more t han 60 per c e n t . 
But g e n e r a t i o n was a f f e c t e d a f t e r 1979-80 as t h e r e was a 
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i:irc dccident .Th3 un^t'•<^"i'ji'^ti''^  closed frcxn ?1,4.80 to 4.11. 
82 cue to file. Atter rehabilitation of the unit it was 
again put to work in December 1982, but could hardly work 
for few months when generator got damaged in April 1983 
and unit was again out of v.'ork from ?5.4,83 to 1.4,84 
C^eneration was negative during 1981-82. After this year 
generation has been low due to trouble in oil pumps and 
inadequate availability of boilers. 
Power generation was also affected because the 
boilers of this unit were designed for 'B' grade coal» but 
the coal received by this house was of 'D' grade or some-
times of 'E' grade. Poor quality of coal has been another 
reason of under utilization of the unit. 
Plant Load Factor : 
During 1967-68 plant load fei^-tor in the u n i t was 
47.22 per cent and increased t o 71.07 per cent in 1970-71 
(appendix - 3 . 2 ) . After t h i s year U n i t - I I s t e a d i l y dec-
l ined in i t s capaci ty u t i l i z a t i o n . With the except ion 
of 1979-80, the plant load factor has always remained 
below 20 per cunt m the l a s t onu decide . The capac i ty 
u t i l i z a t i o n of t h i s uni t has not improved s ince the f i r e 
accident took p lace . 
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Outages : 
D e t a i l s of ou tages are a v a i l a b l e from 1971-72, 
Outages have i n c r e a s e d from 6,57 per c e n t i n 1972-73 t o 
13,15 per c e n t in 1977-78. Uni t was c l o s e d down for 
annual o v e r h a u l i n g of the machine and p a r t s . Outages 
hdve i n c r e a s e d t o 100 per c e n t a f t e r t he f i r e a c c i d e n t . ' 
Power p l a n t has s t a r t e d m.easuring fo rced and p la -
nned ou tages s ince 1983-84. 
TABLE - 3.4 





1 9 8 6 - 8 7 
1 9 8 7 - 8 8 
1988-89 
Forced Out 
9 9 . 3 5 
5 6 . 3 7 
5 6 . 3 7 
6 9 . 7 8 
6 5 . 8 3 
NA 
ages P I armed ou tages 
NIL 
1 6 . 7 1 
NA 
NA 
3 3 . 4 0 
NA 
, 
Source : Renovat ion and Modern i sa t i on s e c t i o n , Harduaganj 
Thcrmdl Power P l a n t . 
Table 3.4 r e v e a l s the forced o u t a g e s have been over 
and above p lanned o u t a g e s . Forced o u t a g e s were r e s p o n s i b l e 
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for the n o n - a v a i l a b i l i t y of the plant and low genera t ion . 
Present Posit ion : 
Present pos i t ion o*" the un i t i s very gloomy as 
there are technica l t r o u b l e s in a u x i l i a r i e s and generator, 
Deta i l s of present pos i t ion i s given in appendix - 3.12 
3.2.3 Power Generation By U n i t - I l l : 
U n i t - I l l of 'A' power house was commissioned in 
May 1964 with 30 h/t of i n s t a l l e d capac i ty . The turbine 
and two b o i l e r s of t h i s un i t v.ere supplied by Japan. 
TABLE - 3.5 
'A' POWER HOUSE UNIT - III 
POWER GENERATION, PLF, AF AND OUTAGES 
Y e a r 
1 9 6 4 - 5 5 
1 9 6 9 - 7 0 
1 9 7 4 - 7 5 
19 7 9 - 8 0 
1 9 8 5 - 8 5 
1 9 8 5 - 8 6 
1 9 8 6 - 8 7 
1 9 8 7 - 8 8 
1 9 8 8 - 8 9 
Gene r a t i o n 
( m r iu) 
1 6 9 . 0 0 
1 7 8 . 2 3 
1 1 3 . 9 1 
1 7 3 . 2 4 
1 3 8 . 3 0 
6 7 . 9 7 
6 6 . 4 9 
8 5 . 2 6 
^ 7 9 . 9 1 
P L F (%) 
6 4 . 3 1 
6 7 , 8 2 
4 3 . 3 4 
6 5 . 7 4 
5 2 . 6 3 
2 5 . 8 6 
2 5 . 3 0 
3 2 . 4 4 
3 0 . 4 0 
A F (%) 
9 4 . 4 ? 
8 5 . 3 3 
6 5 . 9 9 
8 3 . 1 ? 
8 8 . 6 1 
4 6 . 6 1 
4 4 . 0 5 
5 5 . 2 3 
4 7 . 0 4 
O u t a g e s 
NA 
NA 
1 1 . 2 3 
NA 
1 ? . ?? 






PLF: Plant Load Factor AF: Availability Factor 
Source : Harduaganj Therma] lower Plant, Confuted. 
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Genor^tion of grower in Unit I I r had incre-Tsei from 
159.00 MU in 1964-65 to 178.23 Mu in 1969-70. During these 
ya-irs a v a i l a b i l i t y fac tor was more than 80 per cen t . Gene-
ra t ion decreased to 113.91 Mu in 1974-75. But again 
increased to 17 3.24 Mu in 1979-80. Aftar 1979-80 genera-
t ion had dec l ine i as a major f i r e accu red in the 'A' power 
hou se. 
I t i s c l ea r from tab le 3.5 tha t the un i t had been 
running cons i s ten t ly well before the unfortunate f i r e acc i -
dent which had dainagad e l e c t r i c a l i n s t a l l a t i o n s and the Unit 
remained closed for a longer period of time. The capacity 
u t i l i z a t i o n of th i s un i t was b a t t e r in comparison to other 
two u n i t s of 'A' power house. 
Plant Load Factor : 
Performance of t h i s uni t was s a t i s f ac to ry as the plant 
load fac tor had increased from 64.31 per cent in 19 64-65 to 
57.82 per cent in 19 69-70. However, a f te r t h i s year the 
capaci ty u t i l i z a t i o n declined with the exception of 1979-80. 
Operational a v a i l a b i l i t y of t h i s un i t was 94.42 per cent , i t 
decreased to 47.04 per cent in 1988-89. For the past four 
years the plant load fac tor has de te r io ra ted due to indeq\jate 
a v a i l a b i l i t y of b o i l e r s , aged and worn out components and 
weak pressure p a r t s . 
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O u t a g e s : 
D e t a i l s of o u t a g e s are n o t a v a i l a b l e b e f o r e 197 2-7 3, 
Dur ing 1974-7 5 o u t a g e s were 11 .23 p e r c e n t as u n i t was 
c l o s e d down f o r o v e r h a u l i n g . P e r c e n t a g e of o u t a g e s had 
i n c r e a s e d to 27 .67 p e r c e n t i n 1985-8 6. O u t a g e s w e r e 90 
p e r c e n t i n 1980-8 1 i u e t o f i r e a c c i d e n t . 
T^L_E_-_3^6 
OUTAGES IN ' A* POWER HOUSE UNIT - I I I 
Ye.HI: t'''orr:,ii outag'j .s P l a n n e d O u t a g e s 
1983-84 5 9 . 0 3 NA 
1984-85 16 .22 NA 
1985-86 32 .54 NA 
1986-87 51 .17 4 . 7 4 
1987-88 44 .77 4 . 1 5 
1988-89 4 7 . 4 6 5 .44 
S o u r c e : R e n o v i t i o n and M o d e r n i s a t i o n S e c t i o n , H a r d u a g a n j 
Thermal powar p l a n t . 
I t i s c l a ^ r from t a b l e 3 . 6 t h a t p e r c e n t a g e of f o r c e d 
o u t a g e s had i n c r e a s e d o v e r and above s c h e d u l e o u t a g e s . 
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Present Position : 
The plant i s in operation for over 23 years and the 
performance of the un i t has de te r io ra ted due to aging and 
erosion of the p a r t s . Present posi t ion of the uni t i s poor 
due to technical f a i l u r e s . Detai ls of technical f a i l u r e s 
are qiven in appen.Ux - 3.13. 
Renovat ion And Modernisa t ion Of 'A* Power House : 
The C e n t r a l Government had p r o v i d e d Rs. 109.80 Lakhs 
i n 198 6-87 and ^^.189.9 2 Lakhs i n 1987-88 f o r r e n o v a t i o n of 
' A' power h o u s e . The C e n t r a l Government a g a i n s a n c t i o n e d 
Us. 3 62 .77 Lakhs i n 1988-89 f o r r e n o v a t i o n p u r p o s e s . 
Un.der S t a t e p l a n scheme fcor r e n o v a t i o n and m o d e r n i s a -
t i o n of 'A ' power h o u s e Rs.98.80 Lakhs were p r o v i d e d i n 198 6-
87 and Rs.74.04 Lakhs i n 1 9 8 7 - 8 8 . EXjring 1988-89 Rs.254.69 
Lakhs were s a n c t i o n e d f o r r e n o v a t i o n of pxDwer s u p p l y s y s t e m . 
3 . 3 PERFORMANCE OF ' B ' POWER HOUSE : 
The t o t a l i n s t a l l e d c a p a c i t y of 'B* power h o u s e i s 210 MW 
[L h.i;i Lour u n l L i . All t hi; equl pin«ri I s ol: U n l t - I and I I were 
i m p o r t e d from S o v i e t U n i o n . The e q u i p m e n t s of U n i t - I l l and 
U n i t - I V were m a n u f a c t u r e d i n d i g e n o u s l y by B h a r a t Heavy 
E l e c t r i c a l L i m i t e d (BHiL) . 
U n i t I and I I were e r e c t e d u n d e r t h e g u i d a n c e and 
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control of Soviet exper t s . During the l a s t s tage of comple-
t ion i t was noticed that the coal for which b o i l e r s of Uni t -
I an-i IT were designe-i was not ava i lab le in Ind ia . According-
ly Soviet experts made minor modifications so tha t the 
ava i lab le coal of high c a l o r i f i c value could be burnt in the 
b o i l e r s without any damage to the p l an t . But i n s p i t e of 
minor modifications bo i l e r s could not work proper ly . On -
account of b o i l e r s cons t r a in t s the l o a i each of Unit I and I I 
i s re- i t r ickai to 4^ MW In-jtoiJ of SO M;^ . P lgure-I I i nd ica t e s 
t h a t e l e c t r i c i t y generation in 'B ' power house has maintained an 
increas ing trend t i l l 1976-7 7. After t h i s year there was 
tremendous decrease in generation of e l e c t r i c i t y . 
3 .3 .1 Power Generation By Unit - I : 
Unit ~ I was commissi one! on 23 June, 19 68, with 50 
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TABLE - 3.7 
•B* POWER HOUSE UNIT - I 











G e n e r a t i o n 
( i n Mu) 
2 4 3 . 0 1 







5 1 . 8 3 
P L F 
55 .48 
6 5 . 2 6 
7 3 . 2 4 
32 .32 
3 7 . 7 5 




(Vo) A P (%) 
6 6 . 7 1 
7 8 . 5 3 




5 5 . 6 1 
65 .78 
17 .3 6 







7 . 3 9 
NA 
5 6 . 4 3 
(%) 
- , 
PLP: Plant Lo^i Factor r^: Ava i lab i l i ty Factor . 
Source : Hariuaganj Thermal power Plant , Computed, 
Unit I s t a r t ^ i generation o£ power from 1968-69. 
Performance of t h i s Unit was sa t i s f ac to ry in the beginning. 
Generation had increased from 243.0 1 Mu in 19 68-69 to 
320.79 Mu in 1978-79, percentage of outages were minimum 
during t h i s per iod. After 1978-79 generation no longer 
remained the svne as i t was in beginning. During 1984-85 
and 1985-86 generation was low due to high pressure p a r t s 
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f a i l u r e and othc^r tiBchnical f a i l u r e s . 
Plant Load Factor : 
The plant load factor had increased from 55,48 per 
cent in 1968-69 to 73.23 per cent in 1978-79 which shows 
an improvement in the capac i ty u t i l i z a t i o n and e f f i c i ency 
of the u n i t . Bu' thi.> capac i ty was not u t i l i z e d fu l ly 
af te r 1981-82,as the plant lodd factor remained below 50 
per cen t . The plant load factor decreased to 11.83 per 
cent during 1988-89. Operat ional a v a i l a b i l i t y was 66.71 
per cent in 1968-69 i t increased to 86.86 per cent in ' 
1978-79. After t h i s year i t has always been f l u c t u a t i n g . 
Due t o low Plant load fac to r , Russian exper t s have sugges-
ted complete replacement of aged pressure p a r t s . 
Outages : 
Deta i l s oi outages are ava i l ab le from 1971-72. From 
1971-72 to 1976^ the un i t has remained c losed due t o 
annual overhauling for a short dura t ion . After 1977-78, 
outages hcjve increased due t o t rouble in generator and 
b o i l e r s . 
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TABLE - 3.8 
OUTAGES IN 'B' POWER HOUSE UNIT I 
\ 
Y e a r F o r c e d O u t a g e s P l a n n e d O u t a g e s 
1983-84 5 6 . 7 6 NA 
1984-85 4 1 . 4 5 3 .58 
1985 -86 21 .38 4 3 . 6 8 
198 6-87 4 3 . 6 1 0 . 7 4 
1987-88 2 4 . 0 5 NA 
1988-89 56 .88 6 4 . 9 3 
S o u r c e : R e n o v a t i o n and M o d e r n i s a t i o n S e c t i o n , Ha rduagan j 
Thermal Power P l a n t . 
F o r c e d o u t a g e s have i n c r e a s e d as g e n e r a t o r g o t 
dcimaged. P l a n n e d o u t a g e s were 3 .58 p e r c e n t i n 1 9 8 4 - 8 5 , 
i t i n c r e a s e d t o 6 4 . 9 3 p e r c e n t i n 1 9 8 8 - 8 9 . 
P r e s e n t P 9 s i t i o n : 
P r e s e n t P o s i t i o n h a s d e l e r i o r a t e d due t o t e c h n i c a l 
p r o b l e m . D e t a i l s of p r e s e n t p o s i t i o n of t h e u n i t i s 
g i v e n i n a P P c n d i x - 3 . 1 4 . 
3 . 3 . 2 Power Genera t ion by U n i t I I : 
U n i t I I was commiss ioned on 11th J a n u a r y , 19 69 w i t h 
50 N5W of i n s t a l l e d c a p a c i t y , b u t c a p a c i t y was d e r a t e d t o 
4 2 MW. 
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TABLE - 3 , 9 
' B ' POWER HOUSE UNIT I I 











G e n e r a t i o n 
{i n Mu) 
4 8 . 3 1 
2 1 9 . 6 5 
1 7 4 . 1 8 
1 5 5 ; 2 3 
1 7 6 . 1 0 
8 5 . 4 5 
1 9 8 . 04 
2 0 3 . 8 9 
1 0 1 . 5 1 
P L F (% 
1 1 , 02 
50 .14 
3 9 . 76 
33 .3 4 
4 0 . 1 8 
1 9 . 5 0 
4 5 . 21 
4 6 . 5 5 
2 3 . 1 8 
) A F (%) 
1 2 . 3 9 
5 7 . 7 1 
5 0 . 2 0 
45 .67 
5 0 . 1 8 
3 1 . 0 4 
6 0 . 9 0 
6 2 . 9 9 
3 2 . 4 5 
O u t a g e s 
(%) 
NA 
3 6 . 6 1 
4 2 . 7 2 
2 2 » 8 3 
5 . 7 5 
6 8 . 2 1 
6 . 3 0 
NA 
2 1 . 9 1 
PLF: Plant Load Factor , AF: A v a i l a b i l i t y Factor 
Source: Harduaganj Thermal Power P lan t . 
i'owGr cjfiiurcdtloi) hfid incr^viscM from 40.31 Mu in 
1968-69 t o 219.65 Mu in 1973-74, Operat ional a v a i l a b i l i -
t y have a l so increased during t h i s per iod . But genera-
t i on and a v a i l a b i l i t y of the uni t decreased during 1977-
78 and 1978-79 due to problems in t u r b i n e . Production 
was negative during 1980-81 and 1981-82 r e spec t i ve ly as 
generator of t h i s un i t had become damaged ( aPPendix-3,5) 
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Power generat ion has been very low for the past s ix 
years due t o forceci shut down of the p l a n t . 
Plant Load Factor : 
Table 3,9 reveals tha t the plant load fac tor i s 
f l uc tua t i ng highly since the l a s t 20 yea r s . I t was 
highest (77,47 per cent) in 1975-76 and lowest ( l9 .5 per 
cent) in 1982-83, H d n t load factor has been decreasing 
since 1977, The performance of t h i s un i t has not been 
upto the mark for the l a s t few years on account of frequ-
ent f a i l u r e of pressure p a r t s and problems in tu rb ine and 
genera to r . 
Outages : 
I t i s c lear from t ab l e 3,9 tha t percentage of outa-
ges are f l u c t u a t i n g . Schedule overhauling was the maih 
Cause of low capaci ty u t i l i z a t i o n . During 1977-78 and 
1978-79 u n i t remained out of work due to t roub le in 
tu rb ine and genera tor . 
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TABLE - 3.10 






















Source: Renovation and modernisation section/ Hardua-
ganj Thermal Power Plant, 
Table 3.10 shows that forced outages have been in-
creasing and their percentage is higher than planned 
outages. Forced outages are responsible for low genera-
tion in Unit II. 
Present Position: 
Presently, the unit is facing the problem of fre-
quent leakages in boiler and failure in other machinery 
Parts. Details of all technical failures are given in 
cppendix - 3.15. 
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3.3.3 Power Generation By Unit III : 
Unit IJ.1 of 'B' power house was commissioned on 
22nd January 1972 with 55 MW Capacity. It was supplied 
by BHEL. Recently, its Capacity has been derated to 30 
MW due to technical constraints. 
TABLE ~ 3.11 
'B' POWER HOUSE, UNIT - I I I 
POWER GENERATION, PLF, AF AND OUTAGES 
Year 
1971-72 






1 9 8 6 - 8 7 
1987-88 
1 9 8 8 - 8 9 
G e n e r a t i o n 
( i n Mu) 
8 6 . 6 6 
3 4 1 . 2 6 
1 4 3 . 7 8 
2 7 5 . 8 3 
2 0 0 . 7 3 
1 6 3 . 7 1 
1 7 2 . 9 7 
1 6 4 . 3 7 
206 .26 
5 7 . 20 
P L F (%) 
1 7 . 9 8 
7 0 . 8 3 
29 .84 
5 7 . 2 5 
4 1 . 6 6 
3 3 . 9 8 
3 5 . 9 0 
3 4 . 1 2 
4 2 . 6 9 
1 1 . 8 9 
A F (%) 
2 4 . 8 4 
7 4 . 9 2 
4 3 . 6 0 
74 .04 
5 5 . 23 
5 1 . 4 5 
5 2 . 2 2 
4 7 . 0 2 
5 7 . 9 6 
1 8 . 0 0 
O u t a g e s 
(%) 
NA 
1 0 . 9 5 
NA 
NA 
2 1 . 6 4 
2 1 . 0 0 
4 0 . 8 2 
1 3 . 4 2 
7 . 3 9 
NA 
PLF: Plant Load Factor, AF: A v a i l a b i l i t y Factor 
Source: Karouaganj Thernml Pov;er P l a n t . 
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Performance of t h i s un i t was not s a t i s f a c t o r y in 
the beginning. Generation was low from 1971-72 t o 1974-
75 due to forced outages. Generation had increased 
af te r t h i s year , but generat ion declined a f te r 1977-78 -
due t o problems in b o i l e r and i t s a u x i l i a r i e s and other 
t echn ica l d i f f i c u l t i e s . 
P lant Load Factor: 
During 1976-77 the plant load factor was 70.83 
per cent , af ter t h i s year i t has cont inuously been f a l l -
ing with the except ion of 1982-83, Plant load factor has 
never been more than 50 per cen t . Operat ional a v a i l a b i l i -
ty was 74.92 per cent in 1976-77 and i t decreased to 18 
per cent in 1988-89. 
Outages : 
Percentage of outages had increased from 10,95 in 
1976-77 to 40.82 in 1985-86. 
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TABLE ., 3.12 
OUTAGES IN ' B ' POWER HOUSE UNIT I I I 
Year Forced Outages Planned Outages 
1983-84 31.51 13.35 
1984-85 25 .81 ?7 .73 
1985-86 22.31 22.40 
1980-87 47 .01 NA 
1987-88 34.80 7.19 
1988-89 16.25 65 .73 
Source : Renovat ion and m o d e r n i s a t i o n s e c t i o n , Harduaganj 
Thermal Pov;er P l a n t . 
I t i s apparent from t a b l e 3.12 t h a t i n u n i t I I I , 
forced o u t a g e s have dec rea sed but p lanned o u t a g e s have 
been i n c r e a s i n g planned o u t a g e s were 65 .73 pe r cen t d u r -
ing 1988-89. 
P r e s e n t P o s i t i o n : 
C a p a c i t y of t h i s u n i t has been d e r a t e d t o 30 MW due 
t o t e c h n i c a l d i f f i c u l t i e s . 
,T./l Power Genera t ion By Uni t TV ; 
Unit IV of ' B ' Power house was commissioned in 
September 1972 with 55 MW i n s t a l l e d c a p a c i t y . 
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TABLE - 3^13 
' B ' POWER HOUSE, UNIT ~ IV 
POWER GENERATION, PLF, AF AND OUTAGES 
Year G e n e r a t i o n P L F (%) A F (%) O u t a g e s 
( i n Mu) (%) 
1972 -73 7 8 . 0 7 1 6 . 2 0 2 2 . 7 1 2 1 . 3 6 
1 9 7 7 - 7 8 184 .96 3 8 . 3 8 4 0 .76 5 6 . 0 0 
1982 -83 1 4 8 . 1 7 3 0 . 7 5 4 3 . 1 3 2 5 . 4 7 
1983-84 2 0 5 . 1 1 4 2 . 5 7 5 8 . 2 8 NA 
1984 -85 153 .96 3 1 . 9 5 4 1 . 1 6 4 7 . 8 2 
1985-86 1 9 8 . 4 7 4 1 . 1 1 5 8 . 7 4 NA 
1 9 8 6 - 8 7 194 .74 4 0 . 4 2 5 7 . 5 0 NA 
1 9 8 7 - 8 8 4 0 . 1 5 8 . 33 1 0 . 9 3 NA 
1 9 8 8 - 8 9 2 0 9 , 9 6 4 3 . 5 8 5 1 . 3 6 NA 
FLF: P l a n t Load F a c t o r , AF: A v a i l a b i l i t y F a c t o r , 
S o u r c e : H a r d u a g a n j Thermal Power P l a n t . Computed . 
P e r f o r m a n c e of t h i s u n i t was n o t u p t o t h e mark as 
t e c h n i c a l p r o b l e m s v;ere e x p e r i e n c e d d u r i n g t h e o p e r a t i o n 
of t h e p l a n t . G e n e r a t i o n was low as t h e c a p a c i t y of t h i s 
u n i t had d e r a t e d t o o . 
P l a n t Load F a c t o r : 
I t becomes c l e a r from t a b l e 3 . 1 3 t h a t t h e p l a n t 
l o a d f a c t o r was oe low 50 p e r c e n t w i t h t h e e x c e p t i o n of 
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1975-76 and 1 9 7 9 - 8 0 . The Pl<.-nt l o a d f a c t o r was h i g h e s t 
( 5 7 . 7 0 p e r c e n t ) d u r i n g 1 9 7 9 - 8 0 and l o v / e s t ( 8 . 3 3 ) p e r c e n t 
d u r i n g 1 9 8 7 - 8 8 . P l a n t l o a d f a c t o r h a s b e e n f a l l i n g due 
t o p r o b l e m s i n m a c h i n e r y . 
O u t a g e s : 
P e r c e n t a g e of o u t a g e s was h i g h d u r i n g 1 9 7 7 - 7 8 and 
1978 -79 as g e n e r a t o r r o t o r had become damaged . The u n i t 
r e m a i n e d o u t of \ ' o i k fo r one y e a r . P e r c e n t a g e of o u t a g e s 
have d e c r e a s e d s l i g h t l y a f t e r 1 9 8 2 - 8 3 . 
TABLE - 3 .14 









3 9 . 5 1 
1 ? . 5 3 
2 3 . 1 3 
4 2 . 2 8 
1 5 . 1 0 
3 2 . 5 2 
ages PI anned o u t a g e s 
NA 
4 6 . 2 8 
1 8 . 2 2 
0 .16 , 
7 5 . 3 4 
1 3 . 0 8 
S o u r c e : K e n o v a t i o n and m o d e r n i s a t i o n s e c t i o n , H a r d u a g a n j 
T h c i i n d l t'owcj r L'KiuL. 
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Table 3.14 reveals that both forced and planned 
outages are responsible for non availability of the unit, 
I. 
P r e s e n t P o s i t i o n : 
The l o a d i s r e s t r i c t e d t o 46 MW o n l y due t o t e c h -
n i c a l d i f f i c u l t i e s . 
3 . 4 PERFORMANCE OF ' C POWER HOUSE : 
T h i s power h o u s e h a s t h r e e u n i t s w i t h 230 MW of 
i n s t a l l e d c a p a c i t y . A l l t h e e q u i p m e n t s of t h i s p l a n t 
were s u p p l i e d by b h a r a t Heavy E l e c t r i c a l L i m i t e d (BHEL) 
F i g u r e I I I i n d i c a t e s t h a t e l e c t r i c i t y g e n e r a t i o n b y 'C* 
power house h a s i n c r e a s e d w i t h m a r g i n a l d e c l i n e i n 1 9 8 0 -
8 1 , 1982-83 and 1 9 8 4 - 8 5 . 
3 . ' . 1 Power G e n e r a t i o n By U n i t I 
U n i t I Was coTimiss ioned on ? l s t March 1977 w i t h 
60 MW of i n s t a l l e d c a p a c i t y . I t was e r e c t e d and commi-
s s i o n e d u n d e r g u i d a n c e and s u p e r v i s i o n of BHEL. 
HARDUAGANJ THERMAL POWER PLANT 
GENERATION IN'c'POWER HOUSE 
INSTALLED CAPACITY 230 MW 
lOOOn 
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TABLE ~ 3 . 1 5 
' C POWER HOUSE, UNIT - I 
POWER GENERATION, PLF, AF AND OUTAGES 
Year 
1977 -78 
1 9 7 8 - 7 9 
1 9 7 9 - 8 0 
1 9 8 0 - 8 1 
1981-82 




1 9 8 6 - 8 7 
198 7-88 
1988-89 
G e n e r a t i o n 
( i n Mu) 
2 0 8 . 0 7 
3 3 0 . 5 7 
1 1 3 . 1 6 
3 0 1 . 1 5 
2 5 3 . 6 9 
1 9 2 . 1 6 
1 9 9 . 7 0 
4 8 . 8 3 
6 3 . 1 5 
3 4 8 . 2 6 
2 3 1 . 2 0 
2 7 9 . 5 8 
P L F (%) 
4 4 . 5 4 
6 2 . 8 9 
2 1 . 4 1 
5 7 . 2 9 
4 8 . 2 6 
3 6 . 5 5 
3 7 . 8 9 
9 . 2 9 
1 2 . 0 1 
6 6 . 2 6 
4 3 . 8 7 
5 3 . 7 9 
A F (%) 
4 7 . 3 9 
8 1 . 9 9 
2 8 . 1 8 
7 8 . 2 5 
6 7 . 1 2 
4 8 . 1 7 
4 9 . 3 2 
1 1 . 0 2 
1 5 . 1 9 
8 1 . 6 0 
52 .94 
6 9 . 5 6 
O u t a g e s 
(%) 
2 9 . 0 4 
9 . 5 9 
6 8 . 4 9 ' ' ^ 
1 2 . 6 0 
2 . 7 3 
2 7 . 3 9 




1 9 . 4 5 
NA 
PLF: Plant load Factor , AF: A v a i l a b i l i t y Fac tor . 
Source: Harduaganj Thermal Power P lan t . Computed. 
I t i s c lea r from t ab l e 3.15 tha t genera t ion was not 
upto the mark in Unit I of ' C pov;er house, because j u s t 
af ter commissioning of the un i t there v;as some problems in 
generator s e t . During 1978-79 generat ion was 330.57 Mu. 
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After 1978-79, i t reniained low t i l l 1985-86. The Gene-
r a t i o n Was affected during 1984-85 to 1985-86 because 
f i r e mishap took place in cable g a l l o r i e s of u n i t 5 and 
6 on 23 May 1984. The Generation has increased in 1986-
87 af ter equipments were replaced. 
Plant Load Factor : 
Plant load factor was above 60 per cent during 
1978-79 otherwise i t remciined decl ining t i l l 1985-86. 
Plant load factor WQS below 4 0 per cent from 1981-82 to 
1985-86 due to frequent f a i l u r e s in motor. Plant load 
factor has increased in 1986-87 af te r r e s t o r a t i o n of the 
u n i t , 
Ou t age s : 
Outages were higher in this unit in the beginning 
as generator was not working properly. Operational 
availability had decreased till 1985-86, it increased 
after restoration of the unit. 
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TABLE - 3 .16 





1 9 8 6 - 8 7 
1 9 8 7 - 8 8 
1 9 8 8 - 8 9 
Fo rced O u t a g e s 
3 3 . 8 5 
8 0 . 4 7 
9 2 . 2 8 
1 7 . 5 5 
3 2 . 3 6 
3 0 . 4 1 
P l a n n e d O u t a g e s 
1 6 . 9 5 
NA 
NA 
0 0 . 8 1 
1 4 . 8 1 
NA 
S o u r c e : R e n o v a t i o n and m o d e r n i s a t i o n s e c t i o n , H a r d u a g a n j 
Thermal Power P l a n t . 
T a b l e 3 .16 r e v e a l s t h a t p e r c e n t a g e of f o r c e d 
o u t a g e s have i n c r e a s e d o v e r t h e y e a r s w h i l e p l a n n e d o u t a -
g e s a r e v e r y l e s s . 
P r e s e n t P o s i t i o n - . 
The p e r f o r m a n c e h a s improved a f t e r r e n o v a t i o n of t h e 
\j n 1 1 . 
3 . 4 . 2 G e n e r a t i o n By U n i t I I : 
T h i s u n i t was c o m m i s s i o n e d on I ] w 8 . l 9 7 7 w i t h i n s t a -
l l e d C a p a c i t y of 60 MW. It v/as s u p p l i e d by IIIIEL and was 
e r e c t e d u n d e r t h e i r g u i d a n c e . 
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TABLE - 3 . 1 7 
' C POWER HOUSE, UNIT I I 
POWER GENERATION, PLF, AF AND OUTAGES 
Year G e n e r a t i o n P L F {%) A F {%) O u t a g e s 
( i n Mu) (%) 
1977-78 3 0 . 1 7 n . 3 8 15 .11 NA 
1978-79 - - - 100 
19 79 -8 0 - - - 100 
198 0 -81 - - - 100 
1 9 8 1 - 8 2 1 2 2 . 6 9 2 3 . 3 4 3 2 . 9 6 NA 
1 9 8 2 - 8 3 1 5 1 . 1 9 2 8 . 7 6 4 2 . 6 1 1 9 . 1 7 
1983-84 2 3 0 . 2 4 4 3 . 6 8 6 1 . 8 5 NA 
1984-85 3 7 . 6 3 7 .15 9 .86 8 5 . 4 7 
1985-86 P 3 7 . 6 3 4 5 . ? 1 6 1 . 8 9 20 
1986-87 3 3 3 . 5 5 6 3 . 4 6 7 9 . 1 5 NA 
1987-88 2 9 0 . 9 5 5 5 . 2 1 6 9 . 6 1 1 5 . 8 9 
1988-89 2 9 0 . 1 0 5 5 . 1 9 7 5 . 7 3 NA 
t-LF: P l a n t Load F a c t o r , AF: A v a i l a b i l i t y F a c t o r . 
S o u r c e : H a r d u a g a n j Tiiermal Power P l a n t , Computed . 
U n i t I I s t a r t e d g e n e r a t i o n d u r i n g 1 9 7 7 - 7 8 . But on 
2 P . 1 1 . 1 9 7 7 g e n e r a t o r s e t was s h a t t e r e d i n t o p i e c e s and 
t n e u n i t coulci n o t v;ork f o r t h r e e t / e a r s t i l l 1 9 8 0 - 8 1 . 
The u n i t ^ v;as recorniTiissioned on 2 6 . 8 . 1 9 8 1 a f t e r a n o t h e r 
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generator se t was provided. But generat ion could not 
increase much af ter t h e nev; generator set was i n s t a l l e d . 
The generat ion was low during 1984-85 as f i r e mishap 
took place in cable g a l l e r i e s of un i t I and I I on May, 
1984. Performance was not upto the mark, because capa-
c i t y could not b(,' u t i l i z e d fu l ly due to t echn ica l cons-
t r a i n t s . 
Plant Load Factor : 
As it is clear from Table 3.17 Plant load factor 
was very poor till 1985-86. It has started increasing 
since 1986-87. 
Ou t age s : 
Percentage of outages have been lOO per cent in 
the beginning, but outages have decreased since 1980-81, 
opera t iona l a v a i l a b i l i t y has improved a f t e r 1985-86. 
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TABLE - 3 . 1 8 








Fo rced Out a g e s 
3 8 . 1 3 
8 . 9 8 
20 .64 
2 0 . 8 2 
1 4 . 8 6 
2 4 . 2 5 
P l a n n e d O u t a g e s 
NA 
NA 
3 . 2 7 
NA 
1 5 . 7 7 
NA 
Source: Renovation and modernisation sect ion, Harduaganj 
Thermal Power P l an t . 
From the above t ab l e we can say t h a t forced outages 
are respons ib le for u n a v a i l a b i l i t y of the u n i t . Forced 
outages have been moce than 20 per cent whereas percentage 
of planned outages i s very low. 
Present Pos i t ion : 
The load of the un i t i s r e s t r i c t e d t o 50 MW due t o 
t echn ica l c o n s t r a i n t s . 
3.4.3 Power Generation By Unit I I I : 
This un i t of ' C power house v;as commissioned on 
28.5.1978. i t Wcjb bupi^lied by BULL and was e rec ted under 
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the supervis ion of BHEL. The i n s t a l l e d capac i ty of t h i s 
u n i t is 110 MW. 
TABLE - 3 . 1 9 
'C POWER HOUSE, UNIT III 
POWER GENERATION, PLF, AF AND OUTAGES 
Year 
1978 -79 
1 9 7 9 - 8 0 









G e n e r a t i o n 
( i n Ku) 
1 8 2 . 8 1 
5 3 3 .98 
1 9 7 . 1 5 
4 4 8 . 4 7 
3 4 0 . 2 6 
2 9 1 . 2 0 
4 1 9 . 1 9 
3 4 3 . 9 8 
1 8 3 . 2 8 
5 3 4 . 0 0 
4 4 3 . 3 8 
P L F (%) 
2 2 . 5 2 
5 5 . 2 6 
3 7 . 5 0 
4 6 . 5 4 
3 5 . 3 1 
3 0 . 1 4 
4 3 . 5 0 
3 5 . 7 0 
1 9 . 0 2 
5 5 . 2 7 
4 6 . 0 2 
A F (%) 
3 6 . 0 6 
'78.81 
3 0 . 9 1 
6 9 . 6 7 
5 1 . 9 6 
4 7 . 2 9 
6 5 . 5 1 
5 9 . 1 9 
2 3 . 9 9 
7 0 . 0 6 
6 5 . 4 4 
Outages 
(%) 
2 1 . 9 1 
6 . 8 4 
5 1 . 2 3 
NA 
NA 
1 6 . 7 1 
1 1 . 7 8 
NA 
7 5 . 3 4 
NA 
7.94 
PLF: Plant Load Factor, AF: AvailabiJity Factor. 
Source: Harduaganj Thermal Power Plant, Computed. 
Inspite of high installed capacity (llO MW) the 
generation of power was very low by this unit, with the 
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exception of 1979-80 and 1987-88. During 1980-81 gene-
r a t i o n Was low because the un i t could not v;ork for s ix 
months due to AC/DC f a i l u r e . During 1986-87 i t was low 
because machine was out of work for overhaul ing . 
Plant Load Factor : 
I t i s c lear from Table 3.19 tha t p lant load fac tor 
i s f l uc tua t i ng over the e n t i r e per iod . But most of the 
time i t remained between 35 t o 45 per cent which was not 
upto the mark. The main reason of low p lan t loac3 fac tor 
was f a i l u r e s in pressure p a r t s . 
Outages i 
Outages were 21.9l per cent during 1978-79, i t in-
creased t o 51.23 per cent in 1980-81, they had increased as 
economisers and super heater were eroded due to high ash 
content in c o a l . Outages have been f luc tua t ing a f t e r 
1980-81. 
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TABLE » 3 . 2 0 








F o r c e d O u t a g e s 
5 2 . 8 2 
3 3 . 8 9 
3 2 . 1 2 
9 . 1 5 
2 9 . 9 8 
3 2 . 2 8 
PI anned O u t a g e s 
NA 
NA 
8 . 4 9 





S o u r c e : R e n o v a t i o n and m o d e r n i s a t i o n S e c t i o n , H a r d u a g a n j 
Thermal Power P l a n t , Computed. 
F o r c e d o u t a g e s have d e c r e a s e d from 5 2 . 8 2 p e r c e n t 
i n 1983-84 t o 3 2 . 2 7 p e r c e n t i n 1 9 8 8 - 8 9 . 
P r e s e n t P o s i t i o n ; 
U n i t i s i n o p e r a t i o n w i t h l o a d r e s t r i c t i o n of 85 MW 
C a p a c i t y due t o t e c h n i c a l r e a s o n s . 
Renovat ion And M o d e r n i s a t i o n : 
The C e n t r a l Government s a n c t i o n e d a sum of Ps,752. 
25 l a k h s i n 1986 -87 fo r m o d e r n i s a t i o n a n d r e n o v a t i o n of 
' B ' and ' C ' power h o u s e s , Rs.3 20 l a k h s were g i v e n i n l 9 8 7 -
88 and Rs. 3 3 5 5 . 6 7 l a k h s i n 1988-89 were p r o v i d e d f o r 
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renovation of b a l l m i l l s , replacement of pressure p a r t s 
of b o i l e r s / replccement of demaged blades of t u r b i n e , and 
generator e t c . 
S ta te Government had sanction Rs. 3412 lakhsinl986-8 7, 
R5. 3 0 05 lakhsl 937-88 and R^ . 4 098. OllaW^ln 1 988-8 9 fo'r renova-
t ion and modernisation of 'B ' and ' C power p l a n t s . 
S U M M A R Y : From the above d i scuss ion , i t has been 
observed tha t performance of a l l the indiv idual un i t s of 
the power p lan t i s not s a t i s f a c t o r y as p lant load fac tor 
which provides an ind ica t ion of the performance of the 
thermal power p lan t s has been low as compared t o a l l 
India average t l a n t load f a c t o r . Individual p lant load 
factor shows tha t there i s no cons is tency in the f i gu re s . 
The Plant load factor i s varrying enormously between the 
years and between the u n i t s . 
One of the very s i g n i f i c a n t f e a t u r e s , v;hich draws 
a t t e n t i o n i s tha t p lant load factor was very low, even in 
the year when the un i t was i n s t a l l e d : 
The plant load factor in un i t 1 and I I of 'A' pov;er 
house and I and I I I of 'B ' power house i s very low, t h e r e -
fore , continuing e l e c t r i c i t y generat ion with these u n i t s 
may not be economically v i a b l e . 
The study of expenditure i s a lso important t o ha've 
a rough es t imate of var iable cost of product ion . This 
has been taken up in th'-a next Chapter. 
G H A P T B R - I V 
HARDUAG^J THSRMAL POWER STATION : 
RSVSNUB & SXPBNDITURB 
The power s t a t i o n s i n U t t a r P r a d e s h a r e f i n a n c e d 
b y t h e S t a t e and C e n t r a l Gove rnman t s , t h r o u g h U t t a r P r a -
d e s h S t a t e E l e c t r i c i t y Board (UPSUB). UP3SB was c o n s t i -
t u t e d u n d e r t h e S l e c t r i c i t y ( supp ly ) Act , 1948 f o r 
a u g m e n t i n g t h e g e n e r a t i n g c a p a c i t y and c o n n e c t e d t r a n s m i -
s s i o n s y s t e m , as w e l l as f o r e x p a n d i n g t h e d i s t r i b u t i o n 
n e t - w o r k t o u n c o v e r e d a r e a s , 
UPSSB g e t s f i n a n c e s from v a r i o u s s o u r c e s f o r 
e x p a n d i n g d i s t r i b u t i o n , and t r a n s m i s s i o n n e t w o r k and t o 
i n c r e a s e g e n e r a t i n g c a p a c i t y . 
In t h i s c h a p t e r an a t t e m p t h a s been made t o s t u d y 
f i n a n c i a l p r o b l e m s of Harduagan j t h e r m a l power p l a n t t h r o u g h 
i t s annua l r e v e n u e and e x p e n d i t u r e s t a t e m e n t s . 
4 . 1 FINANCIAL .30URGB3 OF UPSEB » 
UP33B g e t s f i n a n c e s from t h e f o l l o w i n g s o u r c e s : 
(a) Loans from t h e S t a t e Government under Sect ion 64 of 
t h e Act. 
(b) Borrowing from t h e market , banks , and o t h e r f i n a n c i a l 
i n s t i t u t i o n s , l i k e l i f e Insu rance Corpora t ion of I n d i a , 
Rural E l e c t r i f i c a t i o n Corpora t ion , Land Development, 
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Bank, e t c . in terms of section 65 of the Act. 
(G) In te rna l resources generated by the Board, main sources 
of revenue of the Board are: 
1. Revenue from sa le of e l e c t r i c i t y . 
2. Meter t e s t i n g , disconnection and re-connection fee , 
meter rent e t c . 
3 . Rent from r e s i d e n t i a l bui ld ings owned by the board, 
4 . Sale proceeds of obsole te / surp lus s t o r e s . 
5 . I n t e r e s t on s e c u r i t i e s . 
6. I n t e r e s t on loans and advances to employees. 
These revenue rece ip t s are u t i l i z e d to meet the 
revenue expenditure on operation and maintenance, es tab l i sh-
ment and management expenses, taxes (if any) on income and 
p r o f i t , depreciat ion ani i n t e r e s t payable on a l l bonds and 
1 o an s. 
4 . 2 AMENDMENTS IN ELECTRICITY SUPPLY JCT, 1948 : 
Section 12 A of theA=t, as amended in 1978, fu r the r 
au thor ises tha t the Stat^ Government may d i rec t tha t the 
Board shal l with effect from such d a t i be ,a body corporate 
with such c a p i t a l , not exceeding ten crores of rupees, as 
the S ta te Government may specify from time to t ime. This 
maximum l imi t can be increased by the government with the 
approval of the s t a t e l e g i s l a t u r e . 
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Section 61 of the Act fur ther requires tha t in 
February each year the Board shal l submit to the S ta te 
Government and "Annual Financial Statement" in the p resc-
r ibed form showing the estimated cap i t a l and revenue rece ip t 
and expenditure of the ensuing year. The Annual Financia l 
Statement thus contains a project ion of both the revenu e as well 
c a p i t a l operat ions of the Board. 
Section 59 and Section 67 have been d r a s t i c a l l y 
amended by an Act (No. 16) of Parliament, in 1983. According 
to general p r inc ip l e s for Board's finance enshrined in 
Section 59 of the Act. the Board shal l a f t e r taking c red i t 
for any subvention from the Sta te Government under section 
63, carry on i t s operation under t h i s Act and adjust i t s 
t a r i f f so as to ensure that the t o t a l revenue in any year 
of the account sha l l a f te r meeting a l l the expenses proper-
ly chargeable to revenue, including opera t iona l , maintenance 
and management expenses, taxes (if any) on income and p r o f i t , 
depreciat ion and i n t e r e s t payable on a l l debentures, bonds 
and loans, leave such surplus as i s not l e s s than 3 per cent 
or such hiqher percantaqe as St^te Gov(3mment, may by n o t i -
f i c a t i on in the o f f i c i a l gaze t ta specify. Before the 
cimendment in section 59 the quantum of surplus was l e f t to 
be decidei by the S ta te Government from year to year and 
thus i t remaine3 undefined. Now the Board ha3 no option 
but to adjust i t s t a r i f f and expenditure to ensure tha t 
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minimum 3 per cent surplus i s earned a f te r making provi -
1. 
sions for a l l expenditures including depreciat ion and loans 
from i n s t i t u t i o n s and government. However, to safe-guard 
the i n t e r e s t of the Board, Section 67 A has been in t rodu-
on 
ced to ensure that payment of interest /government loans i s 
made only to the extent the cash surplus i s ava i lab le a f t e r 
providing depreciat ion and i n t e r e s t on i n s t i t u t i o n a l loans 
and in the absence of cash surplus t h i s wil l be shown as -
deferred l i a b i l i t y . 
4 . 3 HARDUAGANJ POWER STATION; FINANCIAL SOURCES : 
All the repai r ing work, maintenance, and renovation 
of the Harduaganj thermal power plant are managed by UPSEB. 
R'2"eipt3 for purch.i.'ij oP fruel ara also rel ean'id by UP3ED. 
Major renovation and modernisation works are ca r r i ed out by 
Central Government with the approval of Central E l e c t r i c i t y 
Authority and finances comes from Power Finance Corporation, 
Apart from above external sources of revenue, i n t e r n a l 
sources too cont r ibu te to t o t a l revenue income of the p l an t . 
Harduaganj thermal power plant au tho r i t i e s prepare 
an annual budget o£ revenue account and cap i t a l account. 
On the bas i s of the budget, funds are re leased by UP3SB for 
fuel expenses, operat ional and maintenance expenses. 
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4 . 4 REVENUE A::C0UNT : 
Revenu'3 a c c o u n t i n c l u d e s a l l t h e i n t e r n a l s o u r c e s 
of r e v e n u e income r a i s e d by Harduagan j power s t a t i o n a n d -
r e v e n u e expenseT i n c \ i r r e i on f u e l , s a l a r y , a d m i n i s t r a t i o n , 
o p e r a t i o n , r e p a i r and m a i n t e n a n c e . 
TABLE - 4 . 1 
REVENUE A : : C 0 U N T : INCOME AND EXPENDITURE 
( R s . i n l a k h s ) 



















5 . 3 9 1 
20 .39 1 
34 .67 3 
30 ,30 
26.307 
7 . 8 0 3 
3 5 . 4 4 6 
4 0 . 0 4 1 
Revenue 1 
E x p e n d i t u r e 
2422 .784 
2922 .784 
38 67 .216 
3588.77 
5367 .222 i 
6604 .273 
7 7 1 9 . 0 2 3 
7098 .629 




D i f f e r e n c e 
(-) 2413 .364 
(-) 2932 .392 
(-) 3863 .162 
[-) 3577 .895 
L-) 5 3 6 1 . 8 3 1 
[-) 6583 .633 
( - ) 7 6 8 4 . 3 5 
[-) 7 0 6 8 . 3 2 9 
[-) 8 4 3 7 . 8 1 7 
[-) 11750 .958 
[-) 13821.97 
[-) 12849.224 
Source : Ha rduagan j Thermal Power P l a n t , 
I t i s c l e a r from T a b l e 4 . 1 t h a t amount e a r n e d by 
i n t e r n a l s o u r c e s i s n o t s i g n i f i c a n t . a n d i t i s a l w a y s l e s s 
77 
than the expendi ture . Defic i t in revenue account i s very 
s i g n i f i c a n t and i s showing a r i s i n g t r end . Table 4 ,1 
shows tha t revenue expenditure i s maintaining an increas ing 
t rend while revenue income i s f l u c t u a t i n g , 
4 , 4 , 1 Revenue Income : 
Table 4.2 gives main i n t e rna l sources of revenue 
income. Harduaganj thermal power plant c o l l e c t s money on 
behalf of Ut'S£B. All the income from i n t e r n a l source?of 
the plant goes to UPSEB, In t e rna l sources of revenue i n -
come have increased from Rs,4,054 lakhs in 1979-80 to 
Rs.36,466 lakhs in 1987-88 and ^<:.40.043 lakhs in 1988-89, 
but i t dOL.-b not r.how any t rend . 
Harduaganj thermal power plant has i t s own power 
g r i d , which sup^^lies e l e c t r i c i t y t o nearby co lonies and 
shops. Table 4.2 reveals t h a t no revenue was ra i sed from 
1979-80 to 1983-84 from t h i s source as grid system was not 
working. In 1984-85 near ly 13 per cent of revenue was 
ra ised from the sale of power. Highest revenue from t h i s 
source was earned during 1985-86 when i t con t r ibu ted 53 
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(b) Miscel laneous Revenue Prom Customers : 
Revenue from customers was r a i s e d in 1984-85, Since 
then i t has always been l e s s than one pe r cen t wi th the 
excep t ion of yea r 198 5-87. Misce l laneous revenue from 
cus tomer i n c l u d e s s e r v i c e charges , connect ion c h a r g e s . Fuse 
cha rges and delayed payment charges e t c . 
(c) Revenue From Trading: 
Revenue from t r a d i n g i s earned by t h e s a l e of o l d 
s p a r e p a r t s and s c r a p . Table 4.2 shows t h a t no revenue was 
earned from t r a d i n g from 1979-80 t o 198 3-84. Revenue from 
t r a d i n g wvds earned in lybb-bo, 1987-88, and 1988-89. In 
1984-85, t r a d i n g c o n t r i b u t e d 75 p e r cen t t o t o t a l i n t e r n a l 
e a r n i n g s . 
(d) I n t e r e s t on Loans And Advances: 
Revenue from i n t e r e s t has not c o n t r i b u t e d much. I t 
was r a i s e d dur ing 198 6-87 and 1988-89 on ly . I t c o n t r i b u t e d 
15 p e r cen t and 0.7 5 p e r cen t r e s p e c t i v e l y t o t o t a l e a r n i n g s , 
( e) Miscel laneous R e c e i p t : 
Harduaganj thermal power p l a n t i s c o n t i n u o u s l y 
e a r n i n g income from misce l l aneous r e c e i p t s , among them s a l e 
of t e n d e r forms and r e n t a l s a re v^ry i m p o r t a n t . Income 
from t e n d e r fonr s was 10 pe r cen t and 4 pe r cent dur ing 
80 
1979-80 and 1980-91 r e s p e c t i v e l y . I t had increaseri t o 
12 per cent during 1981-82. But a f t e r t h i s year i t 
continued to decl ine t i l l 1984-85. But increased again. 
aLter t h i s year. Revenue from r e g i s t r a t i o n fees added 
very l i t t l e t o t o t a l income. Income from other bu i ld ings 
have always been higher than r e s i d e n t i a l b u i l d i n g s . 
Income from other miscel laneous r e c e i p t s includes reco-
ve r i e s and p e n a l t i e s , i t cont r ibu ted more than 70 per 
cent t i l l 1983-84. 
4 .4 .2 Revenue Expenditure : 
Harduaganj thermal power p l a n t ' s expendi ture acc-
ounts c o n s i s t s of expenditure on fue l , opera t ion and "^  
maintenance of the p l a n t . But the enormous increase in 
ac tua l expenditure has r e su l t ed mainly on account of fuel 
expenses. 
(a) Salary And Wages : 
A major por t ion of expenditure goes for wages and 
salLaries of permanent and temporary employees of the p l a n t . 
Salary of the employees has been increas ing at current 
p r i ces over l a s t one decade. Total expenditure on sa l a ry 
has r i s en from Rs. 366.352 lakhs in 1977-78 t o Rs. 1678.067 
Icjkhs in 1988-89. Salary and v^ages include overtime, 
dearness allowances and other allov/ances for both perma-
nent and temporary employ^.-es. Besides these benef i t bonus, 
medical benef i t and leave Trave l l ing allov.'ances are a l so 
given t o them. Salary and wages account around 11 per cent 
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(b) Fuel Expenditure : 
Fuel expenditure has gone up from Rs*-1667,460 
lakhs in 1977-78 to R-. 9637.915 lakhs in 1988-89. This 
increase has taken place on account o£ continual increase 
in the prices of coal and oil as well as railway freight 
charges. Fuel expenditure accounts 70 to 80 per cent ©•f 
total expenditure of the plant. Consumption of coal and 
oil shows an increasing trend and hence^increase in cost 
of production. 
(c) Administrative Expenses : 
Though expenditure on other items have Increased 
but expenditure on administration had declined from 1979-
80 to 1981-82, After this year it increased till 1983-84. 
But remained constant after 1984-85, Administration 
expenses include : property related expenses, communica-
tion expenses, professional charges, conveyance and 
travelling and other expenses. Administration expenses 
always 
tiave/ueen less than one per cent with the exception of 
1979-80. 
(d)Operationdl Expenses : 
Operational expenses had decreased from 1978-79 
till 1982-83, after this year they started increasing. 
Operational expenses are as following: Cost of water. 
83 
lubricant and consumables. Operational expenses were 
between 2 and 3 per cent from 1977-78 to 1980-81 but have 
remained around 1 per cent since 1981-82 except during 
1984-85 anc^  1985-86 v.hen operational expenses accounted 
to 2.08 and 2.63 per cent of total expenditure respecti-
vely. 
(e) Repair And Maintenance : 
Main feature of repair and maintenance is that it 
is continuously fluctuating. UPSiilB spends on the follow-
ing rtpair and maintenance items. Building and civil 
engineering works. Repair of engine and engine driven 
generator, maintenance of accessory electric plant equip-
ments, maintenance of boilers, ash handling plant equipments 
and disposal system, maintenance of coal handling storage 
ana feeding plant equipment, fire fighting system and water 
treatment plant etc. 
Maintenance expenses increased from Ps.315.512 lakhs 
in 1977-78 to R?, 507.347 lakhs in 1980-81, it declined in 
1981-8? and 1963-84. Expenditure on repair and maintenance 
account have be^ -n , to 8 per cent of total expenditure since 
the last four years. 
4.5 CAPITAL ACCOUNT : 
Capital account includes capital receipts and capital 
84 
expenditure. 
4.5.1 Capital Receipt : 
Harduaganj thermal power station gets capital recei-
pt from external as well as internal sources. Unc'er exter-
nal sources loans and advances are provided by UPSSB. 
Internal sources include security deposits from contractors 
and employees. 
4.5.2 Capital Expenditure : 
Harduaganj thermal power plants' capital expenditure 
is on loan and advances. Interest bearing advances are 
given to staff for house building, scooter, motor cycle, car 
and cycle. 
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TABLE - 4.4 
BUDGET ESTIMATE OE CAPITAL ACCOUNT 
(RS, in laKhs) 
Year 
1979-80 








C d p i t d l 
R e c e i p t 
1 4 7 0 . 4 9 1 
1 6 8 3 . 2 1 9 
3 0 0 3 . 0 5 0 
3 5 0 9 . 2 4 6 
2 2 5 6 . 2 5 9 
3 2 1 3 . 8 4 3 
5 2 2 0 . 2 1 3 
5 8 1 3 . 1 3 5 
6 7 8 5 . 0 3 6 
C d p i t d l 
E x p e n d i t u r e 
1 6 5 0 . 0 1 2 
2 1 2 4 . 5 2 0 
3 0 5 6 . 0 9 6 
3 5 5 9 . 6 0 1 
2 2 1 1 . 6 6 6 
3 8 9 6 . 7 0 2 
5 1 9 3 . 1 9 0 
5 6 1 4 . 8 2 3 
6 5 0 5 . 9 7 5 
LJuri 
( - ) 
( - ) 
( - ) 
( - ) 
( + ) 
( - ) 
( + ) 
( + ) 
( + ) 
j l u s / D e f i c i t 
1 7 9 . 5 2 1 
4 4 1 . 3 0 1 
5 3 . 0 5 6 
5 0 . 3 5 5 
4 4 . 5 9 3 
6 8 2 . 8 5 9 
2 7 . 0 2 3 
1 9 8 . 3 2 1 
2 1 9 . 0 6 1 
Scurce : Harduaganj Theruidl Power Plant. 
Interest free adances are given to suppliers of 
coal and oil, custom authorities and contractors. Inspite 
of government employees most of the work is assigned to 
private entrepreneur on contractual basis. 
Table 4.4 shows that a deficit/surplus in capital 
account is fluctuating over the years. Capital expendi-
ture is maintaining an increasing trend for the last one 
decade as payment to contractors has been rising. 
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The cost of o i l anc coal plays an important ro l e in 
determining t o t a l cost of pov;er genera t ion . Hence, we have 
taken the study of the i r cost s epa ra t e ly . 
4.6 Coal Expenditure : 
The major chunk of the expenditure i s spent on coal 
as e l e c t r i c i t y i s generated through coal in Harduaganj 
thermal po\^/er p l a n t . . 
In 'A' power house p r i ce of coal a t c o l l e r y was 
Rs. 66 per mi l l ion tonnes in 1977-78 i t increased to P^.355 
mi l l ion tonnevin 1988-89, Royalty and excise duty on coal 
had ra i sed nominally from Rs. 4 per mi l l ion tonnes and 
Rs.1.65 per mi l l i on tonnesin 1977-78 t o Rs.6,50 and Rs,3,50 
per mi l l i on tonnesin 1988-89 r e s p e c t i v e l y . Railway f re ight 
shot up from Rs. 72 mi l l ion tonnesin 1977-78 t o Rs. 302.84 
mi l l ion tonnes in 1988-89. Siding charges and shunting 
charges in 'A' power house remained almost cons tan t . Clear-
ance charges and feeding charges increased s l i g h t l y . 
Including a l l the abo\e charges? cor t of per mi l l i on tonnes 
of coal has increased tremendously, . 
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TABLE - 4 . 5 
CONSUMPTION AND COST OF COAL IN ' A ' POWER HOUSE 
Year A v e r a g e R a t e of C o s t of Coa l T o t a l C o s t 
Coa l Consumpt ion Rs / KT (RC. I n L a k h s ) 

























1 5 ? . 8 7 4 7 8 . 3 3 
1 6 3 . 0 0 5 4 1 . 3 2 
2 0 9 . 5 1 5 5 3 . 0 9 
2 2 4 . 1 6 3 5 . 1 7 
3 1 6 . 8 7 2 7 4 . 3 1 
3 6 8 . 9 8 5 5 7 . 3 0 
4 5 5 . 7 1 7 1 9 . 1 2 
5 5 . 9 1 1 3 9 6 . 5 0 
5 5 0 . 8 5 1 0 7 5 . 9 5 
5 8 5 . 0 1 9 1 6 . 9 2 
6 8 2 . 4 4 9 7 7 . 0 0 
8 4 2 . 2 0 8 0 7 . 5 5 
Source : H a r d u a g a n j Thermal Power P l a n t . 
'IViljJtj '1 ."^ .'jlujw.'j L I K I I C'O.' .L OI ( o . i l .J L ' A ' [ l o w o r hou 'u . -
was Rs. 1 5 2 . 8 7 p e r m i l l i o n t o n n e s i n 1 9 7 7 - 7 8 i t i n c r e a s e d t o -
R-?.842. 20 m i l l i o n t o n n e s i n 1 9 8 8 - 8 9 . T o t a l c o s t i n c r e a s e d 
t o o b u t t o t a l c o s t was r e d u c e d i n 1 9 8 0 - 8 1 a s q u a n t i t y of 
c o a l had f a l l e n down ciue t o c l o s u r e of 'A) power h o u s e . 
T o t a l c o s t i n c r e a s e d i n 1981-82 as p r i c e of c o a l had d o u b l e d . 
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T o t a l c o s t i s f l u c t u a t i n g a f t e r 1984-85 a s t h e l o a d i s 
r e c u c e d t o 30 MW o n l y i n 'A ' povjer h o u s e w i t h t h e r e s u l t 
t o t a l c o n s u m p t i o n of c o a l h a s r e d u c e d , 
Per u n i t of c o a l c o n s u m p t i o n h a s i n c r e a s e d from 
0.78 Kg i n 1977 -78 t o 1.32 Kg i n 1 9 8 7 - 8 8 . 
TABLE - 4 . 6 
CONSUMPTION AND COST OF COAL IN ' B ' POWER HOUSE 
Year Ave rage R a t e of Cos t of Coal T o t a l C o s t 
Coal c o n s u m p t i o n '?'; / MT of c o a l 

























143 .16 785 .66 
1 5 1 . 3 7 7 8 8 . 6 3 
1 8 8 . 2 3 . 1 0 4 5 . 9 4 
2 1 1 . 1 1 9 0 5 . 0 9 
2 7 6 . 4 0 1 4 4 8 . 8 0 
3 5 2 . 2 9 1 8 2 9 . 0 0 
4 0 3 . 5 8 2 2 8 4 . 9 5 
4 5 4 . 3 6 2 4 5 5 . 1 2 
4 3 5 . 7 0 2 0 4 7 . 6 7 
5 2 1 . 1 3 3 4 6 3 . 2 1 
5 8 5 . 4 3 3 5 1 1 . 0 4 
6 7 7 . 4 2 4 2 5 6 . 6 2 
S o u r c e : H a r d u a g a n j Thermal Power P l a n t . 
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Table 4.6 shows t h a t cos t of coal a t 'B* power house has 
gone up from Rs.143.16 m i l l i o n tonnes in 1977-78 t o Rs. 677.42 
m i l l i o n tonnes in 1988-89 as coal p r i c e s a t c o l l i e r y and 
Railway f r e i g h t have i n c r e a s e d immensely. C lea rance c h a r -
g e s , s i d i n g , feed ing and shunt ing charges remained almost 
con-jfirif. Ex':i sr> inty on r o i l and Royalty h'lve decre.^sed 
dl l ' j I iLly. Tot,-il 411 luLLly ut cual l a L iucLu dLluij over t h e 
y e a r s . Total coa t of coal a t 'B* pov/er house has gone up 
from Rs.785.66 l akhs in 1977-78 to Rs.4256.62 l a k h s in 1988-89, 
from Table 4.7 a l s o , i t i s c l e a r t h a t c o s t of p e r m i l l i o n 
house 
tonnes of coal in 'G* powar / i s equal t o cos t of coa l i n 'B* 
power house . Total c o s t of 'C ' power house amounted Rs.5915. 
61 l a k h s in 1988-89. 
The average r a t e of coa l consumption in 'B* and ' C 
power hou.'^es has r i s e n from 0.63 kg pe r Kwh of e l e c t r i c i t y 
g e n e r a t i o n in 1977-78 t o 0.99 Kg pe r Kwh of e l e c t r i c i t y gen-
e r a t i o n in 1987-88. 
I t becomes c l e a r t h a t expend i tu r e on coa l i s going 
up wi th t h e r i s e in coal p r i c e s over t h e y e a r s and due t o 
t r a n s p o r t a t i o n of coal from produc t ion c e n t r e s t o t h e 
power p l a n t . 
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TABLS_4.7 
CONSUMPTION AND COST OF COAL AT ' C POWER HOUSE 
1 






j 19 79-80 







{ 198 3-84 








of Coal V 
sumpt ion 
0 . 6 3 
0 . 6 3 
0 .67 3 
0 . 6 7 8 
0 . 7 5 
0 . 7 8 
0 . 8 1 
0 . 8 2 
0 . 8 5 
0 . 9 0 










2 1 1 . 1 1 
276 .40 
3 5 9 . 2 6 
40 3.59 
4 5 4 . 3 6 
435 .70 
5 2 1 . 1 3 
5 8 6 . 4 3 
677 .42 
T o t a l C o s t 
(Rs , i n Lakhs) 
214 .88 
4 8 8 . 8 9 
1 
8 1 9 . 4 2 
7 0 2 . 6 2 
17 28 .40 
1915.70 
2 3 5 0 . 7 1 
1981.14 
2 3 7 3 . 6 1 
40 6 0 . 5 6 
5544 .77 
5 9 1 5 . 6 1 
Source : Ha rduagan j Thermal Power P l a n t . 
4.7 OIL EXPBMDITURE : 
Oil is required to lubricate auxiliaries and when 
the quality of coal is not good oil is used to increase the 
temperature of the boilers. 
Table 4.6 shows that total cost of oil in 'A' power 
9 1 
h o u s e h a s s h o t u p a s c o s t of p a r k i l o l i t r e of o i l h a s 
i n c r e a s e d f rom Rs. 1105 i n 1 9 7 7 - 7 8 t o R5 .3585 .52 i n 1 9 8 8 - 8 9 , 
TABLE -_4_,B 
CONSUMPTION AND COST OP OIL IN ' A* POWER HOUSE 
Y e a r 
1 9 7 7 - 7 8 
1 9 7 8 - 7 9 
1 9 7 9 - 8 0 
1 9 8 0 - 8 1 
1 9 8 1 - 8 2 




1 9 8 4 - 8 5 
I 198 5-8 6 
I 
I 198 6 -87 
1 9 8 7 - 8 8 
1 9 8 8 - 8 9 
A v e r a g e R a t e C o s t of o i l 
of o i l con s u m - (Rs/KL) 
p t i o n (Mkwh/KL) 
T o t a l C o s t 
(Rs i n L a k h s ) 
NA 
HA 
5 . 2 8 
6 . 9 6 
6 . 0 0 
7 . 8 5 
7 . 5 9 
9 . 4 5 
1 1 . 1 0 
9 . 5 0 
9 . 6 5 
NA 
1 1 0 5 . 0 0 
1 1 1 9 . 0 0 
1 4 9 0 . 0 0 
1 4 9 0 . 0 0 
29 3 9 . 5 9 
3 0 9 5 . 0 0 
3 0 6 3 . 3 0 
3 0 8 4 . 7 5 
3 5 0 6 . 0 7 
3 5 6 6 . 1 4 
3 5 7 8 . 8 6 
3 5 8 5 . 5 2 
9 . 2 4 
1 1 . 6 9 
2 6 . 0 3 
1 .92 
2 1 . 5 7 
4 7 . 3 8 
3 7 . 4 1 
7 3 . 4 1 
7 2 . 0 0 
3 9 . 9 3 
3 7 . 4 1 
4 0 . 3 8 
N o t e : - MKv/h - m i l l i o n K i l o . . a t t s h o u r . 
S o u r c e : H a r d u a g a n j T h e r m a l P o w e r P l a n t . 
O i l c o n s u m p t i o n i n ' A ' p o w e r h o u s e w a s 5 . 2 8 k i l o 
l e t r e p e r MKwh of e l e c t r i c i t y g e n e r a t i o n i t i n c r e a s e d 
92 
t o 9 . 6 5 k i l o l i t r e p e r Mkwh of e l e c t r i c i t y g e n e r a t i o n i t 
i n c r e a s e t o 9 .65 k i l o l e t r e . p e r FiK-..h of e l e c t r i c i t y g e n e r ^ 
t i o n I n 1 9 8 7 - 8 8 . 
RailW'iy f r e i g h t c o u l d n o t i n c r e a s e much b e c a u s e o i l 
comej from Mathura o i l r e f i n e r y which i s n o t v e r y f a r away 
from HarcSuaganj power s t a t i o n . M a i n t e n a n c e c h a r g e s t a n k s 
and s i d i n g c h a r g e s d e c l i n e d s l i g h t l y w h i l e s a l e s t a x h a v e 
g o n e u p . 
TABLE - 4 . 9 
CONSUMPTION AND COST OF OIL IN ' B ' AND *C* POWER 
HOUSE 




1 9 7 7 - 7 8 
1 9 7 8 - 7 9 
[ 1 9 7 9 - 8 0 
i 
1 9 8 0 - 8 1 
1 9 8 1 - 8 2 
1 
198 2 - 8 3 
1 1983ir84 
1 9 8 4 - 8 5 
1 9 8 5 - 8 6 
1 9 8 6 - 8 7 
1 9 8 7 - 8 8 
1 9 8 8 - 8 9 
A v e r a g e O i l 
C o n s u m p t i o n 





1 8 . 3 0 
2 6 . 9 6 
2 2 . 7 3 
2 1 . 7 4 
2 0 . 8 5 
1 8 . 3 0 
1 8 . 3 0 
_ NA 
- NA 
A v e r a g e O i l 
C o n s u m p t i o n 




1 7 . 6 1 
1 9 . 0 6 
1 9 . 1 9 
1 0 . 6 3 
1 4 . 9 5 
5 . 6 5 
5 . 6 5 
- NA 
-NA 
T o t a l C o s t 
I n 'B« 
P o w e r H o u s e 
(fc I n Lakh) 
1 7 4 . 6 1 
1 9 4 . 9 3 
3 4 1 . 1 1 
5 10 . 3 6 
37 3 . 6 0 
5 5 3 . 8 7 
4 8 2 . 0 2 
4 18 . 4 6 
3 8 6 . 0 3 
4 5 7 . 2 0 
3 0 4 . 5 5 
-NA 
T o t a l C o s t 
In 'C 1 
P o w e r H o u s e { 
(Rs I n Lakh) j 
14.41 1 
1 
1 2 0 . 8 4 
1 6 9 . 6 7 
1 7 6 . 5 4 
4 3 0 . 0 4 
3 9 7 . 9 9 
4 1 0 . 7 9 
1 5 6 . 4 8 
- NA 
1 6 1 . 0 6 
2 4 1 . 7 3 
- NA 
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Table 4 .9 revea ls tha t t o t a l cost of o i l in 'B ' 
power house has ra ised from Rs. 174.51 lal<hs in 1977-78 t o Rs. 
304.55 lakhs in 1987-88 and in ' C power house i t has 
increased from R=. 14.41 lakhs in 1977-78 to Ps. 241,73 lakhs 
in 1987-88, as cost of per KL of o i l i s cont inuously 
increas ing in both tlie houses. Railway f re igh t has not 
increased much. Per MKwh of o i l consumption i s f l uc tua -
t ing in both the houses. 
S U M M A R Y : Finances for Harduaganj thermal power 
p lant are arranged by UPSc:B. Finances of the power s t a -
t ion cons i s t of two main accounts namely revenue account 
and Capi ta l account. Difference in revenue account has 
var r ied from {-) 2413.364 in 1977-78 t o (-)12849.224 in 
1988-89, The main items con t r ibu t ing t o revenue expendi-
tu re are cos t of coa l , o i l and the wages of the employees. 
There i s a d e f i c i t in c a p i t a l account t i l l 1984-85 
But there i s a surplus from 1985-86 t o 1987-88. 
Average r a t e of coal consumption in 'A' power house 
iias increased from 0.78 Kg per Kwh of e l e c t r i c i t y genera-
t ion in 1977-78 to 1.32 Kg in 1987-88. Cost of coal went 
up t o 7^842.20 per mi l l ion tonnes in 1988-89. Total cost 
of coal in 'A' power house has increased from n%4/8.33 
lakhs in 1977-78 t o Rs.807.55 lakhs in 1988-89. 
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In 'B ' power house t o t a l cost of coal increased 
from Rs. 785.66 lakhs in 1977-78 t o Rs.4256.62 lakhs in 
1988-89 as per mi l l ion tonne of cost has increased from 
Rs.143.l6 in 1977-78 to R?.677.42 in 1988-89, bes ides 
average r a t e of coal consumption increased from .63 Kg 
per un i t ot e l e c t r i c i t y generat ion in 1977-78 to .90 Kg 
per un i t of e l e c t r i c i t y generat ion in 1988-89. 
In ' C power house average r a t e of coal consumpt-
ion per Kwh of e l e c t r i c i t y generat ion and cos t of per 
mi l l ion tonne of coal increased in the same manner as in 
• B ' power house. Total cost of coal increased from R?. 214.88 
lakns in 1977-78 t o R5.59l5.6l lakhs in 1988-89. 
Total cost of o i l in 'A' power house has gone up 
from Rs. 9.24 lakhs in 1977-78 t o Rs.4 0.38 lakhs in 1988-89 
as cost of per k i l o l i t r e of o i l i s cont inuously i n c r e a s -
ing. 
Average r a t e ol o i l consumption per mi l l i on Kwh of 
e l e c t r i c i t y generat ion has increased from 5.28 KL in 1977-
78 t o 9.65 KL in 1987-88. 
Total cost of o i l in 'B ' power house vjent up t o 
« 
Rs. 304.55 lakns in 1987-88 and in ' C power house t o 
Rs. 241.73 in 1987-88. Average r a t e of o i l consumption per 
mi l l ion u n i t s of i^^lectric i t y generat ion i s f l u c t u a t i n g . 
C H A P T E R - V 
C O N C L U S I O N 
5 . 1 Summary of t h e Study : 
power industry in India has developed in to one of 
the most important basic i ndus t r i e s of our country and thus 
c o n s t i t u t e s a bas ic in f r a s t ruc tu re for economic development 
of the country. 
There i s a wide range of fuels from which e l e c t r i c 
power can be generated. These fuels include f o s s i l fue ls 
l i k e coal , gas, petroleum products, nuclear mate r ia l s as 
well as renewable sources of energy such as biomass geother-
mal, hydel and so la r source. 
Befc^re indenenience thera were very few and small 
pov/er s t a t i o n s in India which vJera owned and operated by 
p r i v a t e as well as public es tabl ishments . The f i r s t 
generat ing p lant in India was es tab l i shed in Darjeeling in 
1897. This wa'3 followe(3 by a hydro-e lec t r i c p lant in Mysore 
in 190 2. Before independence the power generation and 
consumption s i t ua t ion was very poor in India i n s p i t e of 
abundant resources and p o t e n t i a l i t i e s . What l i t t l e develop-
ment had taken place was mainly confined to the urban and 
i n d u s t r i a l areas l i k e Bombay, Calcut ta , Ahmadabad and 
Kanpur. 
In 1910 the InHan i l lectrLcity Act was passed 
9 6 
to regu la te the act ions o£ individual p r iva t e under takings . 
Tnspite 06 th i s Act, growth o£ power generation was very 
. i l OW . 
r o w T w i ' j i i i \ / 'Mi 1 V'M y h i ' i h i r l o r i t y i n t i n p i a n n f ^ i 
scheme of development. The cons t i tuent ( l eg i s l a t ive ) Assem-
bly passed the E l e c t r i c i t y (supply) Act on l(3th September, 
1948, to provide for persuance of the provisions of the Act, 
the s t a t e Governm9nt'3 consti tutetJ E l e c t r i c i t y Board in t h e i r 
r e spec t ive areas in the course of period from 1950 to 19 67, 
The generation capacity determines the maxiinum l imi t 
of power avail^abili ty during a p a r t i c u l a r per iod. The t o t a l 
i n s t a l l e d capacity in India has increased from 2300 MW in-
1950 to 54,087 MW in 1986-87 r eg i s t e r ing 9.2 per cent com-
pound annual growth. The gap between hydel and thermal 
c apac i t i e s was not very s ign i f ican t t i l l 1965-66. From 
19 66-57 the gap in e l e c t r i c power generation from thermal 
and hyiel resources s t a r t ed wilening. The s i t ua t ion had 
completely changed in the beginning of the Fourth Five year 
plan with g rea te r emphasis on thermal power p r o j e c t s . 
Thermal power capaci ty was 1,153 MW in 1950. I t has inc rea -
sed to 31,39 4 MW in 198 6-87 r eg i s t e r i ng 9.6 per cent of 
compound annual grov/th r a t e . 
The to t a l power generation has increased rapidly 
from 5.107 Mu in 1950 to 187.605 Mu in 1986-87 recording 
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10.5 p e r cent compound annual growth r a t e . Genera t ion of 
th'^nnal pow'ir W-T.'J ^.,SH7 MIJ In 19S0 which inccaaaod t o 
17R^mn Mil in 10M'',-fH7 r.;. 11 'jt'-;ri ix) I I . S j^.p rrnit oF cotupo-
unii annual growth. 
Thermal pov/er dominates t h e Indian power scene as i t 
c o n s t i t u t e s over 67 per cent of t o t a l i n s t a l l e d c a p a c i t y 
and c o n t r i b u t e s about 69.8 per cenl: of t o t a l power g e n e r a -
t i o n a t p r e s e n t . A modern thermal power p l a n t i s a h i g h l y 
complex marvel of enaineorLng, b u i l t e s s e n t i a l l y of s t r u c -
t u r a l s t e e l . A thermal power s t a t i o n ia/ill be ab l e to 
g e n e r a t e e l e c t r i c power to i t s r a t e d c a p a c i t y on ly , i f a l l 
i t s c o n s t i t u e n t sub u n i t s o p e r a t e c o o p e r a t i v e l y . The p e r -
formance of the th--?rm^l p l a n t s can be examined through p l a n t 
Load F a c t o r . All I n d i a average P lan t Load F a c t o r has remain-
e l almost c o n s t a n t from 1079-80 to 1983-84. 
Andhra Pradesh, Rajas than, Tamil Nadu, Gujr^.t, Punjab 
and Maharashtra achieved P l an t Load F a c t o r h ighe r than all InSia 
ave rage (54.4 per cent) in 1987-88. P l an t Load F a c t o r in 
Madhya Pradesh, Delh i , U t t a r Pradesh, Haryana, West Bengal , 
B iha r O r i s s a , Assam and Jammu and Kashmir was below the 
n a t i o n a l avarag3 of P lan t Load Fac to r in 1987-88. 
Tne P l a n t Load F a c t o r in Harduaganj thermal power s t a t i o n 
i s low as compare I to p l a n t l o i d F a c t o r in o t h e r thermal 
power s t a t i o n s in U t t a r Pradesh . P l an t Load Fac to r in 
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Harduaganj 'A* power s ta t ion decreased from 20.5 per cent 
in 1983-84 to 14.1 per cent in 1986,87 in 'B ' power s t a t -
ion^ Plant Load Factor increased s l i g h t l y Eronri 35.0 per cent 
in 1983-84 to 38.7 per cent in 1986-87. 
All the thermal power s t a t i ons are l inked for coal 
suppl ies from various coal sources according to the q u a l i -
t a t i v e parameters fixed by the technical exp.erts. 
The supply of coal to thermal power s t a t i o n s has 
increased from 64.36 mill ion tonnes in 1984-85 to 93.69 
mil l ion tonnes in 1987-88. Insp i t e of increase in the 
supply of coal many thermal power s t a t i o n s face the problem 
of inade^quate supply of coal due to the shortages of r a i l -
way wagons and outdated coal loading and unloading equip-
ments . 
Harduaganj Thermal power plant es tabl i shed in 1942 
i s 16 KM av;ay from Aligarh c i t y . I t s expansion has taken 
p lace in d i f ferent phases since 1962. At present thermal 
p lant cons i s t s of three sub-power houses namely, A,B and G 
A and G power houses have three u n i t s of power generation 
each and 'B ' power house has four u n i t s of power genera-
t i o n . Total i n s t a l l e d capacity of a l l the 10 u n i t s in 
Harduaganj power plant i s 540 Mvi but capacity has been 
reduced to 38 5 MW due to technical c o n s t r a i n t s . 
The power generation in Unit I of 'A' power house 
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has increased from 70.45 Mu in 1962-63 to 166.79 Mu in 
19 57-58. After t h i s year power production ct.ntinued dec-
l i n i n g with the exception during 1974-75 to 197 6-77, Al""-
though a v a i l a b i l i t y of the plant was sa t i s f ac to ry but the 
p lan t Loaf Factor remained for below than a l l India average 
of 54.4 per cen t . The generation declined a f te r the f i r e 
accident in 1979-80. 
The power generation in Unit I I increased from 12.816 
Mu in 1962-63 to 156.60 Mu in 1972-73. Power production 
was very low in 1980-8 1 and 19B1-B2 due to f i r e accident In 
'A' power house. Percentage of outages increased a f te r the 
f i r e accident . Plant Load Factor has been very poor in t h i s 
u n i t for the l a s t one decade. 
The performance of Unit I I I in 'A' power house was 
q u i t e sa t i s f ac to ry in the beginning as plant load fac to r 
remained around 60 per cent t i l l 1979-80. E l e c t r i c i t y 
generation and plant load fac tor , declined a f te r f i r e 
accident in 'A* power house in 1979-80. 
The power generation in Unit I of 'B* power house 
increased from 243.01 Mu in 1968-69 to 380.79 Mu in 
1978-79. Plant load fac tor was 73.24 per cent in 1978-79. 
E l e c t r i c i t y generation decreased to 51.83 Mu in 1988-89 
with 11.83 per cent plant load f ac to r . In un i t I I of 'B ' 
power house plant load fac tor has improved from 11,12 per cent 
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in 1968-69 to 7 1.10 par cent in 1916-11, generation also 
increased during t h i s period but power generation has been 
very low for the l a s t twelve years . 
Performance of un i t I I I was not s a t i s f ac to ry in the beg i -
nning but power generation increased aflter 1974-75. The 
p lan t load fac to r also increased during t h i s period^ but 
generat ion has been low for the l a s t s ix years and plant 
load f ac to r remained below a l l India average plant load 
f ac to r . 
The performance of IV un i t in 'B ' power house was 
r a t h e r poor as plant load fac tor was very low from 197 2-7 3 
to 1987-88 with the exception of 197 6-77, The generation 
improved s l i g h t l y in 1988-89. 
The generation of power in Unit I of ' C power house 
vjas very low from 1979-80 to 1985-86. Plant load f ac to r 
vias very low during 1984-85 and 1985-8 6 due to f i r e acc i -
dent . The generation increased in 198 6-87 a f te r renovation 
and modernisation work had been ca r r i ed out in Unit I . 
The performance of un i t i l in ' C power house was 
very poor from 197 7-78 to 1980-81, percentage of outages 
were 100 per cent during t h i s period as generator was not 
working. Unit I I s t a r t e d generating power since 1981-82, 
but the plant load factor remained low t i l l 1985-86. The 
plant load factor increased in 1986-87 af ter un i t got 
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renovated. 
The performance of un i t I I I in *C* power house was 
not upto the mark as capacity was not u t i l i z e d f u l l y . The 
p lan t load f ac to r remained below 50 per cent with the 
exception of 1979-80 and 1987-88. 
The power s t a t i ons in Ut tar Pradesh are financed by 
the S ta te and Central Government through Ut ta r Pradesh 
S ta te E l e c t r i c i t y Board (UPSSB). UlSSB was cons t i t u t ed under 
the E l e c t r i c i t y supply (Act), 1948, For augmenting the 
generat ing capacity and connected transmission system as 
well as for expanding the d i s t r i bu t i on net-work to uncOr-
vered a reas . 
The finances of Harduaganj thermal power statiofi 
cons i s t of two main accounts narriely, revenue account and 
c a p i t a l account. 
Revenue income includes revenue from sa le of power, 
miscellaneous revenue from customer, i n t e r e s t on loans and 
advances, revenue from trading and miscellaneous revenue 
r e c e i p t . Revenue expenditure cons i s t s of fuel expenditure, 
adminis t ra t ive expenses operat ional expenses and r epa i r 
and maintenances. Fuel expenditure accounts 70 to 80 per 
cent of t o t a l revenue"" expenditure of the p l an t . Salary 
10 2 
and wages a c c o u n t a round 11 p e r c e n t o£ t o t a l r e v e n u e 
e x p e n d i t u r e . F u e l e x p e n d i t u r e i s g o i n g u p due t o r i s e i n 
t h e c o s t of o i l and c o a l as w e l l as i n c r e a s e i n a v e r a g e 
r a t e of c o a l and o i l c o n s u m p t i o n . Average r a t e of c o a l 
c o n s u m p t i o n i n ' A ' power h o u s e h a s gone u p from 0 . 7 8 p e r 
Kwh of e l e c t r i c i t y g e n e r a t i o n i n 1977-78 t o 1.32 Kg p e r Kwh 
of e l e c t r i c i t y g e n e r a t i o n i n 1 9 8 7 - 8 8 . I b t a l c o s t of c o a l 
was Us.428.33 l a k h s i n 1977 -78 , i t i n c r e a s e d t o 8 0 7 . 5 5 l a k h s 
i n 1 9 8 8 - 8 9 . I n ' B ' power h o u s e t o t a l c o s t h a s i n c r e a s e d 
f rom Rs.785.66 l a k h s i n 1977-78 t o Rs.4256.62 l a k h s i n 1988-89 
I n ' C power h o u s e t o t a l c o a l c o s t was Rs. 214 .88 l a k h s i n 
1977-78 i t i n c r e a s e d t o Rs .5915.6l l a k h s i n 1 9 8 8 - 8 9 . Ave rage 
r a t e of c o a l c o n s u m p t i o n i n ' B' and ' C power h o u s e h a s 
r i s e n from 0 . 6 3 Kg p e r Kwh i n 1977-78 t o 0 .90 Kg p e r Kwh 
of e l e c t r i c i t y g e n e r a t i o n i n 1 9 8 8 - 8 9 . 
I b t a l c o s t of o i l i n 'A ' power h o u s e h a s i n c r e a s e d 
from Rs.9.24 l a k h s i n 1977-78 t o 4 0 . 3 8 l a k h s i n 1 9 8 8 - 8 9 . . 
T o t a l c o s t of o i l i n ' B ' power h o u s e was Rs. 1 7 4 . 6 1 l a k h s i n 
1 9 7 7 - 7 8 , i t went u p t o Rs.304.55 l a k h s i n 1987-88 and i n ' C 
power h o u s e i t i n c r e a s e d from Rs. 1 4 . 4 1 l a k h s i n 1977-78 t o 
Rs.241.73 l a k h s i n 1 9 8 7 - 8 8 . 
The c o n s u m p t i o n of c o a l p e r Kwh of e l e c t r i c i t y 
g e n e r a t i o n h a s i n c r e a s e d s i g n i f i c a n t l y d u r i n g t h e l a s t 
103 
ten years due to inferior quality of coal used in the 
power station. On the other hand price of coal and 
transportation cost has also increased which resulted 
in a significant increase in revenue expenditure. Oil 
is required to increase the temperature in boilers as 
the plant is receiving inferior quality of coal than the 
prescribed qr.ndc^  ronl . 
Tho consuinpLion and coat of oil has increased 
during the last ten years and hence,revenue expenditure 
has been rising. 
We may conclude that the cost of electricity gen-
eration has risen significantly due to increase in 
consumption of coal and oil and also cost of coal and oil. 
The increase in consumption of coal and oil may be 
attributed to the factors such as inferior quality of 
coal* aging equipments and poor maintenance. 
5.2 CONCLUSION : 
We have observed from the study that thermal 
power Capacity has been under-ut i l ized in India. The 
plant load factor of thermal power plants has been very 
low due to various factors such as non-avai labi l i ty of 
spare p a r t s , inferior qual i ty of coal , short supply of 
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c o a l , poor maintenance and outdated design of equip-
ments. 
The 'A' power house of Harduaganj power plant has 
over-run than the prescr ibed s e r \ i c e span. The poor 
performance of t h i s power house may be due to aging, 
Another fac tor for the poor performance of the power 
house i s the f i r e accident v/hich took place in 1980-81, 
The plant^ load factor has been cont inuously f a l l i n g and 
outncjc-s h.ivrj J nrr<',j:icd ovi^r t imf. The rorccd outagen 
iijve been moie than the planned outages. I t shows tha t 
tandom fac to r s were more respons ib le for n o n - a v a i l a b i l i t y 
of 'A' power house. 
The performance of the house was a lso affected due 
to i n f e r i o r q u a l i t y of coa l . The b o i l e r s ot 'A' power 
house were designed for 'B* grado coal while coal r e c e i v -
ed Was of low grade. Low grade coal has reduced 
b o i l e r s ' e f f i c i ency and affected e l e c t r i c i t y genera t ion . 
Due to i n f e r i o r q u a l i t y of coal* consumption of coal and 
o i l has inc reased , which fur ther r a i s e s per un i t cost of 
genera t ion . Vie fcei tha t t o continue genera t ion from 
t h i s house may not be economical. 
The e l e c t r i c i t y genera t ion by 'B ' power house was 
affected due to the use of i n f e r i o r q u a l i t y of coal by 
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the house. The b o i l e r s of 'B ' power house are designed 
for 'D' grade coal but genera l ly 'E ' or ' F ' grade coal 
Was rece ived . Besides, the supply of coal was not regu-
l a r and was mixed with big stones and over s ized c o a l . 
On account of sub-standard q u a l i t y of coal generat ion has 
been decreasing and machinery i s not working p roper ly . 
Due t o poor q u a l i t y of coal o i l consumption has increased^ 
which fur ther increased per u n i t genera t ion cost at the ' 
power s t a t i o n . 
The performance of ' C power house was not upto 
the mark in the beginning. The genera t ion in u n i t I and 
I I Was low because f i r e accident took place in t h e i r cable 
g a l l e r i e s . But the performance of 'C ' power house has 
improved a f t e r renovation and modernisation v;ork has been 
Carr ied ottt. 
The p lan t o u t h o r i t i e s pointed out t ha t the cost of 
spare p a r t s for thermal p lan t has been inc reas ing over 
t ime, Bharat Heavy E l e c t r i c a l l imi ted (BHEL) has a 
monopoly in manufacturing power p lant equipments in Ind ia , 
I t charges heavi ly for spare p a r t s and t h e i r s e r v i c e s . 
Sometimes there has been a delay in the supply o-f 
spare p a r t s of the machines on the par t of BHEL, due t o 
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which the units have to run with weak parts needing early 
c h f i i i c j o , b c c . i u M'- ()l I li 1 ri, CJ vi-I h i iu ) J 111 J (.>{ I . IK; u n l L i j h f i s t o 
he deterred which ult i if iately a t f e c t s ove ra l l genera t ion . 
Due to heavy demand for e l e c t r i c power, t imely shut downs 
for maintenance purposes has been post-poned by the 
a u t h o r i t i e s which adversely affected the output in the 
long run. 
According to the p lan t au thor ies a v a i l a b i l i t y of 
the plant has also been affected by i r r e g u l a r supply of 
Water, Water i s used for cool ing the condenser. The 
p lant takes water from Ganga canal and i t d ischarges 
back in the canal a f t e r the use . The supply of water 
in t h i s canal i s often reduced by the I r r i g a t i o n Depart-
ment, which r e s u l t s in increased temperature of the cool-r 
ing Water. The increase in temperature in tu rn reduces 
vacuum in the condenser with the r e s u l t reduc t ion of 
loads on the u n i t s and some times u n i t s have to s top t o 
avoid damages. 
The p lant a u t h o r i t i e s have a lso informed us t h a t 
the g r a n t s - i n - a i d given by the Government has been 
i n s u f f i c i e n t . And very often the re i s a delay in r e l ea se 
of g ran ts and a l loca t ion of funds. This fur ther a f f ec t s 
the performance of the p lan t adverse ly . 
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Harduaganj thermal power station has units of 30, 
50,55, 50 and llO MV-J while emphasis is now on larguT 
size units (bOO MVJ and more) as they are more efficient 
and economical. Experts have been suggesting that big 
units should be installed instead of small units, be-cause 
one unit of higher capacity would gene., ate more electri-
city than three or four units of lower capacity. ' ' The 
principle of economy of scale applies to the size of power 
the size 
plant. Because of demand for more energy/of generating 
units and power plants have been going up continuously. 
This results in economy in power generation. It has 
been estimated that doubling the numbers of generating 
units in a new plant brings 10-15 per cent savings, trip-
ling upto 25 per cent saving (Kashtkari, chaman, 1975). 
Apart from considerable savings in capital and fuel costs, 
larger plants have better plant load factor also. 
The need for large size plant has become unavoidable 
due to difficulties in transporating coal from small and 
scattered mines to the plants across the country. Railways 
account 90 per cent of total coal despatch and almost 30 
per cent of coal is consumed by railways for coal movement, 
as all coal mines are concentrated in eastern region of 
India. Thus to reduce transport cost and transport in-
efficiencies, it would be more economical to commission 
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large sized thermal power stations nocir tVie coal fields 
and transmit electricity to distant areas through high 
transmission network. 
The Central Eiectricity Authority is trying to 
induct private investment in the power sector to bridge 
the shortfalls in power generation. The central Electri-
city Authority has identified several power projects in 
the country to be offered for private sector investment. 
It is hoped that in the long run private investment 
would bring significant improvement in the quality of 
service to consumers, improvement in commerical working 
and in operational efficiency through market oriented 
and competative practices. 
Uttar Pradesh State Government is also inducino 
private investment in power sector by following the pol-
icies of the central Government. Recently, to Increase 
power generation in the State, Uttar pradesh chief Mini-
ster has given clearance to four projects of 2400 MW 
based on ''gas and two projects of 1050 MW of thermal capa-
city to prJv,-)te cnt T'^ju cnou r s. 
5.3 SUGGESTIONS : 
We have observed in our study that the main cause 
for poor performance of the plant and increase in the 
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cos t of e l e c t r i c i t y generat ion i s the use of sub-stan~ 
darrl q u a l i t y of coa l . Therefore, we suggest t h a t the 
p lan t a u t h o r i t i e s must ensure proper q u a l i t y of c o a l , 
for which b o i l e r s are made. The p lan t a u t h o r i t i e s may 
discuss t h i s problem with the coal India Limited, which 
i s the main suppl ier of coal in India . 
The plant a u t n o r i t i e s should take necessary s teps 
t o avoid delay in receiving spare p a r t s from Bharat 
liQavy i i luc t r i c Llmitud. 
We have observed t h a t f i r e accidents took place 
many a t imes in the p l a n t , which has s i g n i f i c a n t l y 
affected the performance of the s t a t i o n . Frequency of 
f i r e accident i s su rp r i s ing as f i r e saving devices have 
already been developed, so i t i s suggested t h a t the p lan t 
a u t h o r i t i e s must take precaut ions to avoid f i r e mishap. 
Some of the u n i t s in the p lan t have completed 
t h e i r l i f e and fev/ are in need of major overhaul ing, 
some of the spare p a r t s are outdated now. Therefore, 
Harduaganj thermal power s t a t i o n , needs major renovation 
and modt^rnisation scheme. 
* A P P E N D I C E S * 





TABLE - A. 2.1 
I n s t a l l e d Power Capacity; 194 7^1986-87 










1 9 5 9 - 6 0 
196 0 -61 
1961-62 




1 9 6 6 - 6 7 
1 9 5 7 - 6 8 
1968-69 
1 9 6 9 - 7 0 
1 9 7 0 - 7 1 
1971-72 




1 9 7 6 - 7 7 
19 77 -78 
1 9 7 8 - 7 9 
1 9 7 9 - 8 0 
1 9 8 0 - 8 1 
1 9 8 1 - 8 2 




1 9 8 6 - 8 7 
Compound 
1 9 5 0 - 5 1 ^ 1 9 6 0 -








7 3 1 
793 






2 , 4 1 9 
2 ,936 
3 , 1 6 7 
3 , 3 8 9 
4 , 1 2 4 
4 , 7 5 7 
5 , 4 8 7 
5 , 9 0 7 
6 , 1 3 5 
6 , 3 8 3 
6 , 6 1 2 
6 , 7 8 5 
6 , 9 6 5 
7 ,529 
8 ,464 
9 , 0 2 5 
10,02U 
1 0 , 8 3 3 
1 1 , 3 8 4 
1 1 , 7 9 1 
1 2 , 1 7 3 
13 ,056 
1 3 , 8 5 6 
1 4 , 4 7 0 
1 5 , 4 7 7 
1 5 , 9 6 3 
a n n u a l 
61 1 3 , 1 
•71 1 2 . 8 
-81 6 . 3 
.87 5 . 9 










2 , 0 0 9 
2 , 1 5 0 
2 ,343 
2 ,736 
2 , 8 0 0 
2 , 8 6 5 
3,4 09 
4 , 0 0 8 
4 , 9 0 3 
5 ,335 
6 , 3 9 6 





9 , 0 5 8 
1 0 . 1 4 8 
1 1 . 0 1 3 
11 ,804 
1 3 , 0 0 8 
1 5 , 2 0 7 
16 ,424 
1 7 , 5 6 3 
1 9 . 3 1 2 
2 1 , 4 4 7 
2 4 , 3 8 8 
2 7 , 0 2 6 
29 ,856 
31 ,394 
r a t e of 
9 . 0 
1 1 . 2 
8 . 3 
1 0 . 3 
9 . 6 
i c u t i l i t i e s 
Nuc -
l e a r 
4 2 0 
4 2 0 
4 2 0 
6 2 0 
6 4 0 
6 4 0 
6 4 0 
64 0 
6 4 0 
6 4 0 
6 4 0 







g r o w t h 
7 . 4 
6 . 8 
Thermal & 








2 , 0 0 9 
2 , 1 5 0 
2 , 3 4 3 
2 ,736 
2 , 8 0 0 
2 , 8 6 5 
3 , 4 0 9 
4 , 0 0 8 
4 , 9 0 3 
5 , 3 3 5 
6 , 3 9 6 
7 , 0 5 0 
7 , 9 6 7 
8 , 3 26 
8 ,642 
9 ,4 96 
9 , 6 9 8 
1 0 , 7 8 8 
1 1 , 6 5 3 
12 ,444 
1 3 , 6 4 8 
1 5 , 8 4 7 
17 ,064 
1 8 , 4 2 3 
2 0 , 1 7 0 
2 2 , 3 0 7 
2 5 , 4 8 3 
2 8 , 1 2 1 
3 1 , 1 8 6 
32 ,624 
9 . 0 
1 1 . 8 
8 . 3 
1 0 . 1 
9 . 7 
T o t a l 
1 ,712 
1 ,835 
2 , 0 6 2 
2 , 3 05 
2 ,494 
2 , 6 9 5 
2 , 8 8 6 
3 , 2 2 3 
3 ,512 
3 , 8 7 3 
4 , 6 5 3 
5 , 2 1 9 
5 , 8 0 1 
6 , 5 7 6 
7 , 3 9 7 
9 , 0 2 7 
1 0 , 0 9 2 
1 1 / 8 8 3 
1 2 , 9 5 7 
1 4 , 1 0 2 
1 4 , 7 0 9 
1 5 , 2 5 4 
1 6 , 2 8 1 
1 6 , 6 6 3 
1 8 , 3 1 7 
7 0 , 1 1 7 
2 1 , 4 6 9 
2 3 , 6 6 8 
2 6 , 6 8 0 
2 8 , 4 4 8 
3 0 , 2 1 4 
3 2 , 3 4 5 
3 5 , 3 6 3 
3 9 , 3 3 9 
4 2 , 5 9 1 
4 6 , 6 6 3 
4 8 , 5 8 7 
1 0 . 1 
1 2 . 2 
7 . 5 
8 . 5 
9 . 7 
% v a r i -
a t i o n 
1 1 . 4 
7 . 2 
1 2 . 4 
1 1 . 8 
8 . 2 
- 8 . 1 
7 . 1 
1 1 . 7 
9 . 0 
1 0 . 3 
2 0 . 1 
1 2 . 2 
1 1 . 2 
1 3 . 4 
1 2 . 5 
2 2 . 0 
1 1 . 8 
1 7 . 7 
9 . 0 
8 . 8 
4 . 3 
3 . 7 
6 . 7 
2 . 3 
9 . 9 
9 . 8 
6 . 7 
1 0 . 2 
1 2 , 7 
6 . 6 
6 . 2 
7 . 1 
9 . 3 
1 1 . 2 
8 . 3 
9 . 6 
4 . 1 
Source: Cen t re For M o n i t e r i n g Ind i an Economy. 
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P o w e r G e n e r a t i o n ; 1 9 4 7 t o 1 9 8 6 - 8 7 
Y e a r 
1950 





19 5 6 
1 9 5 7 - 5 8 
19 5 8 - 5 9 
19 5 9 - 6 0 
1 9 6 0 - 6 1 
1 9 6 1 - 6 2 
19 6 2 - 6 3 
1 9 6 3 - 6 4 
1 9 6 4 - 5 5 
19 6 5 - 6 5 
19 66 -57 
19 6 7 - 6 8 
19 6 8 - 6 9 
19 5 9 - 7 0 
1 9 7 0 - 7 1 
19 7 1-7 2 
197 2-7 3 
1 9 7 3 - 7 4 
1 9 7 4 - 7 5 
197 5-7 6 
197 6-77 
1 9 7 7 - 7 8 
1 9 7 8 - 7 9 
1 9 7 9 - 8 0 
1 9 8 0 - 8 1 
1 9 8 1 - 8 2 
Hyde l 
2 , 5 2 0 
2 , 8 6 0 
2 , 7 9 9 
2 , 9 1 4 
3 , 2 3 7 
3 , 7 4 2 
4 , 2 9 5 
5 , 0 7 2 
5 , 8 4 8 
7 , 0 27 
7 , 8 37 
9 , 3 14 
1 1 , 8 0 5 
1 3 , 9 5 7 
1 4 , 7 9 9 
1 5 , 2 2 5 
1 6 , 7 3 4 
1 8 , 6 5 8 
2 0 , 7 23 
2 3 , 0 4 6 
2 5 , 2 4 8 
2 8 , 0 2 4 
2 7 , 19 6 
2 8 , 9 7 2 
2 7 , 8 7 5 
3 3 , 3 0 2 
3 4 , 8 3 6 
3 8 , 0 0 7 
4 7 , 1 5 9 
4 5 , 4 7 8 
4 6 , 5 4 2 
4 9 , 5 6 5 
P u b l i c U t i l i t i e s 
/ovar 1-
a t i o i i 
1.2 
1 3 . 5 
2 . 1 
4 . 1 
1 1 . 1 
1 5 . 6 
1 4 . 8 
1 8 . 1 
1 5 . 3 
2 0 . 2 
1 1 . 5 
2 5 . 2 
2 0 . 3 
1 8 . 2 
6 .0 
2 . 9 
9 . 9 
1 1 . 5 
1 1 . 1 
1 1 . 2 
9 . 6 
1 1 . 0 
- 3 . 0 
6 . 5 
- 3 . 8 
1 9 . 5 
4 . 6 
9 - 1 
2 4 . 1 
- 3 . 6 
2 . 3 
6 . 5 
T n e r m a l 
2 , 5 8 7 
2 , 9 9 8 
3 , 3 2 1 
3 , 7 8 3 
4 , 2 8 5 
4 , 8 5 0 
5 , 3 67 
6 ,297 
7 , 1 4 6 
8 , 0 0 6 
9 , 100 
9 , 8 5 6 
1 0 , 5 60 
1 2 , 8 6 1 
1 4 , 7 6 4 
17 ,7 65 
19 , 64 2 
2 2 , 5 3 7 
2 6 , 7 1 1 
2 7 , 604 
2 8 , 1 6 2 
3 1 , 7 1 2 
3 6, 217 
3 5 , 3 2 1 
4 0 , 1 0 9 
4 3 ,30 3 
5 0 , 2 4 5 
5 1 . 0 9 0 
5 2 , 5 9 4 
5 6 ,27 3 
6 1 , 3 0 1 





























0 0 1 
0 2 1 
T h e r m a l 
a n d 
N u c l e a r 
2 , 5 8 7 
2 , 9 9 8 
3 , 3 2 1 
3 , 7 8 3 
4 . 2 8 5 
4 , 8 5 0 
5 , 3 67 
6 , 2 9 7 
7 , 1 4 6 
8 , 0 0 6 
9 , 100 
9 , 8 5 6 
1 0 , 5 6 0 
1 2 , 8 6 1 
1 4 , 7 6 4 
1 7 , 7 65 
1 9 , 6 4 2 
2 2 , 5 3 7 
2 6 , 7 11 
2 8 , 9 4 3 
3 0 , 5 7 9 
3 2 , 9 0 1 
3 7 , 3 5 0 
3 7 , 7 17 
4 2 , 3 1 5 
4 5 . 9 2 9 
5 3 , 4 9 7 
5 3 , 3 6 2 
5 5 , 3 6 4 
5 9 , 1 4 9 
6 4 , 30 2 
7 2 , 5 3 6 
J / 
v a r i 
a t i o n 
6 . 9 
1 5 . 9 
1 0 . 8 
1 3 . 9 
1 3 . 3 
1 3 . 2 
1 0 . 7 
1 7 . 3 
1 3 . 5 
1 2 . 0 
1 3 . 7 
8 . 3 
7 . 1 
2 1 . 8 
1 4 , 8 
2 0 . 3 
1 0 . 5 
1 4 . 7 
1 8 . 5 
8 . 4 
5 .7 
7 . 6 
1 3 . 5 
1.0 
1 2 . 2 
8 . 5 
1 6 . 5 
- 0 . 3 
3 . 8 
6 . 8 
8 . 7 
1 2 . 8 
T o t a l 
5 , 1 0 7 
5 , 8 5 8 
5 , 1 2 0 
6 , 6 9 7 
7 , 5 2 ? 
8 , 5 9 2 
9 , 6 6 2 
1 1 , 3 6 9 
1 2 , 9 9 4 
1 5 , 0 3 3 
1 6 , 9 3 7 
1 9 , 6 7 0 
2 2 , 3 6 5 
2 6 , 8 1 8 
2 9 , 5 6 3 
3 2 , 9 9 0 
3 6 , 3 7 6 
4 1 , 1 9 5 
4 7 , 4 34 
5 1 , 9 8 9 -
5 5 , 8 2 7 
6 0 , 9 25 
6 4 , 5 4 6 
6 6 , 6 8 9 
7 0 , 1 9 0 
7 9 , 2 3 1 
8 8 , 3 3 3 
9 1 , 3 6 9 
1 0 2 , 5 2 3 
1 0 4 , 6 2 7 
1 1 0 . 8 4 4 
1 2 2 . 1 0 1 
V a r i -
a t i o n 
4 . 0 
1 4 . 7 
4 . 5 
9 . 4 
1 ? . 3 
1 4 . 2 
1 2 . 5 
1 7 . 7 
1 4 . 3 
1 5 . 7 
1 2 . 7 1 
1 6 . 1 j 
1 3 . 7 
1 9 . 9 
1 0 . 2 
1 1 . 6 j 
1 0 . 3 
1 3 . 2 
1 5 . 1 1 
, 9 .6 1 
7 . 4 
9 . 1 
5 . 9 
3 . 3 
5 . 2 
1 2 . 9 
1 1 . 5 
3 . 4 
, 1 2 . 2 
2 . 1 
5 . 9 
1 0 . 2 
1 9 8 2 - 8 3 4 8 . 3 7 3 - 2 . 4 7 9 . 8 6 8 2 . 0 2 2 8 1 , 8 9 0 1 2 . 9 1 3 0 , 2 6 3 6 .7 
1 9 8 3 - 8 4 4 9 . 9 5 4 3 . 3 8 6 , 6 7 7 3 , 5 4 6 9 0 , 2 2 3 1 0 . 2 1 4 0 , 1 7 7 7 . 6 
1 9 8 4 - 8 5 5 3 , 7 8 5 7 . 7 9 8 . 7 7 0 4 , 0 7 8 1 0 2 , 8 4 8 1 4 . 0 1 5 6 , 6 3 3 11 .7 
1 9 8 5 - 8 6 5 0 , 9 3 3 - 5 . 3 1 1 4 . 1 1 9 4 , 8 8 5 1 1 9 , 1 0 4 1 5 . 8 1 7 0 , 0 3 7 8 . 6 
1 9 8 6 - 8 7 5 3 , 7 6 4 5 . 6 1 2 8 , 8 1 6 5 , 0 2 3 1 3 3 , 8 4 1 1 2 . 4 1 8 7 , 6 0 5 1 0 . 3 
Compound a n n u a l r a t s of g r o w t h 
1 9 5 0 - 5 1 6. 1 9 6 0 - 6 1 12 .0 13 .4 1 3 . 4 12 .7 
19 6 0 - 6 1 5< 1 9 7 0 - 7 1 1 2 . 4 1 2 . 0 1 2 . 9 12 .7 
1 9 7 0 - 7 1 &. 1 9 8 0 - 8 1 6 . 3 8 . 1 2 . 2 7 . 7 / . I 
197 6-77 & 198 6-87 4 . 4 9 . 9 4 . 4 ^ • ^ _ 
S o u r c e : C e n t r e F o r M o n i t e r t n g Sconomy .^ajqust. 
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TABLE A. 3 . 1 
H a r d u a g a n j [hj Thenna l Power S t a t i o n 













197 2-7 3 
197 3-7 4 
197 4 -75 




I T / ' J - R O 









U n i t s g e n e -
r a t e d 
( i n MU) 
7 0 . 4 5 
135 .24 
' 8 6 . 3 4 




7 9 . 4 4 
9 9 . 8 9 
103.24 
9 9 . 5 0 




9 8 . 0 8 
7 6 . 9 9 
9 . < 'S 
r. ,() . l 
0 . 0 0 
1 5 . 3 6 
7 6 . 4 4 
8 5 . 5 8 




P L F(°/o) 
2 6 . 8 1 
5 1 . 3 2 
32 .87 
4 2 . 6 2 
4 2 . 4 1 
6 3 . 4 6 
57.37 
30 .2 3 
38.00 
39.17 
3 7 . 8 6 
28 .59 




3 2 . 6 5 
^. B's 




3 2 . 5 6 
18 .3 6 
7 . 7 6 
8 .57 
0 . 9 0 
A v a i l a b i -
l i t y 
F a c t o r (%) 
52^59 
8 0 . 2 6 
7 0 . 9 8 
7 2 .10 
68 .77 
7 9 . 9 7 
9 0 . 4 5 
5 5 . 0 2 
8 4 . 6 5 
8 3.40 
8 2 . 5 3 
65.27 
7 6 . 9 3 
7 1 . 9 7 
8 9 , 0 0 
6 9 . 7 1 
6 8 . 2 1 
' ' . S() 
' . . Hi 
0 . 0 0 
9 . 9 8 
47 .00 
60 .69 
3 4 . 6 1 
17.0 3 
2 1 . 1 5 
0 . 2 8 













. 6 .30 
NA 





9 0 . 0 0 
' J l . ( ) ( ) 
100.00 
9 0 . 0 2 
3 8 . 0 8 
3 9 . 6 5 
65 .30 
8 2 . 9 2 
8 0 . 0 0 
9 8 . 0 0 
Source : Harduaganj Thermal Power S t a t i o n , Computed. 
TABLE - A. 3 .2 
Harduaganj 'A' Thermal Power S t a t i o n 
U n i t I I (30 MW) 
G e n e r a t i o n , P l a n t Load Fac tor 
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197 1-7 2 

















U n i t s 
g e n e r a t e d 
( i n MU) 
12.82 
118 .85 









9 1 . 1 8 











3 0 . 4 5 
0 .57 
0 . 5 3 





5 2 . 3 4 
4 7 . 2 2 
5 2 . 1 3 
4 2 . 4 4 
71 .07 




4 6 . 7 1 
4 5 . 4 3 
39 .12 
5 5 . 4 5 
5 9 . 7 4 
0 . 9 9 
7 . 1 5 




0 . 2 1 
0 . 20 
A v a i l a b i -
l i t y 
P a c t o r (%) 
O u t a g e s 
% 
2 7 . 1 5 
7 6.20 
7 4 . 9 4 
8 7 . 2 3 
8 9 . 0 2 
65.10 
8 5 . 1 9 
5 0 . 0 5 
8 9 . 3 4 
6 6 . 6 1 
9 0 . 3 1 
69 .08 
7 2 . 6 1 
7 9 . 9 9 
7 6 . 0 8 
7 9 . 2 7 
7 5 . 8 8 
9 6 . 0 9 
2 . 8 3 
13.10 
0 . 6 5 
2 2 . 7 3 
53 .40 












2 0 . 8 2 
6.57 
- t^ A 
11 .50 
12 .25 
2 0 . 1 2 
13 .15 
7 . 3 0 
- NA 
9 8 . 0 0 
100.00 










S o u r c e : Ha rduagan j Thenna l Power S t a t i o n . , Computed . 
TABLE - A.3.3 ^^^ 
Harduaganj 'A' Thermal Power Station 
Unit III (30 MW) 





1 9 6 6 - 6 7 
1967-68 
1968 -69 
1 9 6 9 - 7 0 
1 9 7 0 - 7 1 





1 9 7 6 - 7 7 
1 9 7 7 - 7 8 
1978-79 
1 9 7 9 - 8 0 




1 9 8 4 - 8 5 
1985-86 
1 9 8 6 - 8 7 
1987-88 
1988-89 ^ 
U n i t s 
g e n e r a t e d 
( i n MU) 
1 6 9 . 0 0 
1 7 7 . 0 2 
1 9 1 . 2 9 
2 0 4 . 6 8 
1 9 4 . 6 0 
1 7 8 . 2 3 
1 9 5 . 6 7 
198^10 
1 7 6 . 7 0 
145 .84 
1 1 3 . 9 1 
1 3 3 . 9 5 
1 6 1 . 4 0 
1 6 5 . 0 7 
1 9 2 . 6 8 
173 .24 
9 . 0 9 
122.34 
1 G O , <•>') 
8 3 . 6 0 
1 3 8 . 3 0 
6 7 . 9 7 
6 6 . 4 9 
8 5 . 2 6 
7 9 . 9 1 
P L F (%) 
6 4 . 3 1 
6 7 . 3 5 
7 2 . 2 9 
7 7 . 6 7 
7 4 . 0 6 
6 7 . 8 2 
74 .4 5 
7 5 . 1 9 
6 7 . 2 4 
5 5 . 4 9 
4 3 . 3 4 
5 0 . 8 3 
6 1 . 4 2 
6 2 . 8 1 
7 3 . 3 1 
6 5 . 7 4 
6 3 . 4 6 
4 6 . 5 5 
6 1 , ^Jft 
3 1 . 9 3 
5 2 . 6 3 
2 5 . 8 6 
2 5 . 3 0 
3 2 . 4 4 
3 0 . 4 0 
A v a i l a D i 
l i t y 
F a c t o r ( % ) 
94 .4 2 
9 1 . 3 2 
9 4 . 7 7 
8 8 . 8 1 
8 9 . 8 9 
8 5 . 3 3 
9 1 . 6 3 
8 5 . 7 0 
8 2 . 7 5 
8 5 . 4 3 
6 5 . 9 9 
6 7 . 4 5 
8 2 . 4 7 
8 2 . 2 1 
8 6 . 6 8 
8 3 . 1 2 
6 .34 
6 0 . 15 
n 7 . 4 i 
4 2 . 2 7 
8 8 . 6 1 
4 6 . 6 1 
4 4 . 0 5 
5 5 . 2 3 
4 7 .04 










1 1 . 5 0 
1 2 . 1 9 
1 1 . 2 3 
-NA 
1 1 . 7 8 
1 4 . 7 9 
1 2 . 7 2 ' 
-NA 
9 0 . 0 9 
2 2 . 2 9 
1 2 . 14 
5 0 . 6 8 
1 2 . 2 2 




Source : Harduaganj Thermal Power Station, Computed. 
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TABLE - A. 3.4 
Harduaganj 'B' Thermal Power S t a t i o n 
Unit I (50 MW) 
G^nerttion, Plant Load Factor 
Year 
1 'J(>U-C,'.> 
1 9 6 9 - 7 0 






1 9 7 6 , 7 7 
1977-78 
1978-79 
1 9 7 9 - 8 0 




1 9 8 4 - 8 5 
1985-86 
1 9 8 6 - 8 7 
1 9 8 7 - 8 8 
1988-89 
U n i t s 
gon(;i i t e r l 
(111 MU ) 
:"i 1 . 0 ! 
297 .04 
3 4 2 . 2 8 
215 .94 
2 7 2 . 5 8 
2 8 5 . 8 6 
J I O . l b 
3 1 4 . 1 3 
3 1 2 . 8 6 
2 1 4 . 6 9 
3 2 0 . 7 9 
93 . 4 5 
1 4 9 . 4 8 
2 2 8 . 04 
1 5 6 . 0 8 
141 .56 
165 .34 
1 0 0 . 7 7 
1 8 0 . 8 0 
2 1 8 . 7 2 
5 1 . 8 3 
P L F % 
'j ' j . -1 (J 
6 7 . 8 0 
7 8 .14 
4 9 . 1 6 
6 2 . 2 2 
6 5 . 2 6 
7^ .64 
7 1 . 5 3 
7 3 . 7 1 
4 9 . 0 1 
7 3 . 2 4 
2 1 . 2 8 
4 5 . 6 3 
5 2 . 0 6 
3 5 . 6 6 
3 2 . 3 2 
3 7 . 7 5 
2 3 . 1 0 
4 1 . 2 8 
4 9 . 8 0 
1 1 . 8 3 
A v a i l a b i -
1 i t y 
Koc Lor(%) 
6 0 . 7 ] 
7 9 . 3 6 
8 5 . 3 7 
5 5 . 9 8 
6 8 . 6 5 
7 8 . 5 3 
8 9 . 1 3 
7 7 . 6 1 
7 8 . 9 0 
5 2 . 6 1 
8 6 . 8 6 
3 0 . 8 8 
3 7 . 2 7 
6 8 . 3 9 
4 7 . 1 1 
4 3 . 9 4 
5 3 . 8 3 
3 3 . 9 9 
5 5 . 6 1 
6 5 . 7 8 
1 7 . 3 6 





2 9 . 3 1 
1 5 . 2 1 ^ 
1 1 . 7 8 
1 0 . 1 2 
1 2 . 0 6 
9 . 5 
4 3 . 2 8 
NA 
4 1 . 0 9 
NA 
5 0 . 1 9 
2 0 . 2 1 
NA 
NA 
4 6 . 3 0 
7 . 3 9 
NA 
5 6 . 4 3 
Source: Harduaganj Thermal power S t a t i o n , Computed. 
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TABLE - A. 3 . 5 
Harduaganj 'B' Thermal Pov/er S t a t i o n 
U n i t I I (50 MW) 
G e n e r a t i o n , P l a n t Load F a c t o r 
Year 
1968-69 
1 9 6 9 - 7 0 






1 9 7 6 - 7 7 
1977-78 
1978-79 







1986 -8 / 
] y B ; - 8 U 
1988-89 ' 
U n i t s 
g e n e r a t e d 
( i n MU) 
4 8 . 3 1 
3 0 9 . 1 0 
2 1 3 . 4 1 
2 9 2 . 9 6 
3 0 1 . 4 6 
2 1 9 . 6 5 
2 0 0 . 7 1 
3 3 8 . 6 5 
3 3 1 . 4 4 
1 1 8 . 5 9 




8 5 . 4 3 
1 5 5 . 2 3 
1 7 6 . 1 0 
8 5 . 4 3 
198 . 0-1 
.>0.\.U') 
1 0 1 . 5 1 
P L F (%) 
1 1 . 0 2 
7 0 . 5 8 
4 8 . 7 2 
6 6 . 7 0 
6 8 . 8 2 
5 0 . 1 4 
4 5 . 8 2 
7 7 . 4 5 
7 1 . 1 0 
2 7 . 0 8 
3 9 . 7 5 
4 2 . 1 3 
-
-
1 9 . 5 
33 .34 
4 0 . 1 8 
1 9 . 5 0 
4 5 . 2 1 
4 6 . b 5 
2 3 . 1 8 
A v a i l a b i -
l i t y 
Factor(%) 
1 2 . 3 9 
7 6 . 0 9 
5 1 . 3 3 
7 5 . 8 3 
7 7 . 6 1 
5 7 . 7 1 
5 6 . 4 8 
8 2 . 7 5 
7 5 . 6 1 
2 9 . 9 3 
5 0 . 2 0 
5 9 . 7 5 
-
-
2 6 . 3 7 
4 5 . 6 7 
5 0 . 1 8 
31 .04 
b 0 . 9 0 
6/". 99 
3 2 . 4 5 




3 8 . 9 0 
- NA 
1 2 . 0 5 
3 6 . 6 1 
2 8 . 4 9 
1.09 
6 . 8 4 
4 2 . 7 0 
4 2 . 7 2 




2 2 . 8 3 
5 . 7 5 
6 8 . 2 1 
6 . 3 0 
- NA 
2 1 . 9 1 
Source : H a r d u a g a n j Thermal Pov;er S t a t i o n ^ Computed." 
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TABLE - A. 3.6 
Harduaganj 'B' Thermal power Station 
Unit III (IS MW) 
Generation, Plant Load Factor 
Year 





1 9 7 5 - 7 7 
1 9 7 7 - 7 8 
1978 -79 
1 9 7 9 - 8 0 




1 9 8 4 - 8 5 
1985-86 
1 9 8 6 - 8 7 
1987-88 
1988-89 
U n i t s 
g e n e r a Led 
( i n i^ .U) 
8 6 . 6 7 
2 0 5 . 1 1 
1 1 8 . 6 2 
1 8 3 . 0 8 
375 .34 
3 4 1 . 2 6 
3 5 3 . 1 4 
2 2 7 . 1 9 
2 6 7 . 5 6 
2 36.86 
1 4 3 . 7 8 
2 7 5 . 8 3 
2 0 0 . 73 
1 6 3 . 7 1 
1 7 2 . 9 7 
1 6 4 . 3 7 
2 0 6 . 2 6 
5 7 . 2 0 
P L F (%) 
1 7 , 9 8 
4 2 . 5 7 
2 4 . 6 2 
3 7 . 8 8 
7 7 . 6 9 
7 0 . 8 3 
7 3 . 2 9 
4 7 . 1 5 
5 5 . 3 8 
4 9 . 1 6 
2 9 . 8 4 
5 7 . 2 5 
4 1 . 6 6 
3 3 . 9 8 
3 5 . 9 0 
34.12 
4 2 . 6 9 
1 1 . 8 9 
A v a i l a b i -
l i t y 
F a c t o r ( % ) 
2 4 . 8 4 
5 3 . 8 0 
3 1 . 0 8 
4 2 . 1 1 
8 4 . 9 0 
7 4 . 9 2 
8 2 . 7 0 
5 8 . 6 7 
7 7 . 2 5 
7 3 . 5 8 
4 0 . 3 6 
74 .04 
5 5 . 2 3 
5 1 . 4 5 
5 2 . 2 2 
4 7 . 0 2 
5 7 . 9 6 
1 8 . 0 0 




4 6 . 0 0 
3 1 . 2 1 
4 . 9 3 
1 0 . 9 5 
1 5 . 3 9 ^ 
-NA 
1 1 . 3 6 
1 4 . 9 3 
-NA 
_NA 
2 1 . 6 4 
2 1 . 0 0 
4 0 . 8 2 
1 3 . 4 2 
7 . 3 9 
-NA 
Source: Harduaganj Thermal Power Station, Computed. 
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TABLE - A. 3 ,7 
l larduaganj ' B ' Thermal Power S t a t i o n 
Uni t IV (55 MW) 
G e n e r a t i o n , P l a n t Load F a c t o r 
Year 
l 9 7 ? - 7 3 






1 9 7 9 - 8 0 






1 9 8 6 - 8 7 
1987-88 
1988-89 
U n i t s 
G e n e r a t e d 
( i n Mu) 
7 8 . 07 
1 irj. n() 
2 2 6 . 3 5 
2 7 0 . 8 6 
3 3 4 . 5 3 
1 8 4 . 9 6 
1 0 5 . 9 7 
2 7 8 . 7 6 
1 8 5 - 8 0 
3 2 8 . 3 5 
1 4 8 . 1 7 
2 0 5 . 1 1 
153 .96 
1 9 8 . 4 7 
194 .74 
4 0 . 1 5 
2 0 9 . 9 6 
P L F (%) 
1 6 . 2 0 
1 ' ) . '1 C) 
4 6 . 9 6 
5 6 . 2 1 
6 9 . 4 3 
3 8 . 3 8 
2 1 . 9 9 
5 7 . 7 0 
3 8 . 5 8 
6 8 . 1 1 
3 0 . 7 5 
4 2 . 5 7 
3 1 . 9 5 
4 1 . 1 9 
4 0 .42 
8 . 3 3 
4 3 . 5 8 
A v a i l a b i -
l i t y 
F a c t o r ( % ) 
2 2 . 7 1 
/ I H . 1.11 
6 6 . 4 8 
7 6 . 1 0 
7 2 . 9 8 
4 0 .76 
2 6 . 1 3 
7 7 . 6 9 
4 8 . 3 5 
8 2 . 7 3 
4 3 . 1 3 
5 8 . 2 8 
4 1 . 1 6 
5 8 . 7 4 
5 7 . 5 0 
1 0 . 9 3 
5 1 . 3 6 
O u t a g e s 
(%) 
2 1 . 3 6 
•J J . 0 1 
1 0 . 4 6 
1 3 . 6 9 
1 6 . 9 8 
5 6 . 0 0 
4 0 .16 
NA 
3 4 . 7 9 
1 2 . 3 5 
2 5 . 4 7 
NA 
4 7 . 8 2 
2 0 . 0 1 
1 8 . 3 5 
NA 
NA 
Source : l la rduaganj Thermal Power s t a t i o n . Computed. 
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TABLE - A. 3 . 8 
Harduaganj ' C Thermal Power S t a t i o n 
Unit I (60 MW) 
Generation, Plant LoacS Factor 
Year U n i t s F L F (%) A v a i l a b i - Outages 
g e n e r a t e d l i t y (%) 
( i n Mu) Factor(%) 
1977-78 208.07 44.54 47 .39 29.04 
1978-79 330.57 62 .89 81 .99 9.58 
1979-80 113.16 21,41 28.18 68 .49 
1980-81 301.15 57.29 78.25 12.60 
1981-82 253.61 48.26 67.12 2.73 
1982-83 192.16 36.55 48 .17 27.39 
1983-84 199.70 37.89 49 .32 16.98 
1984-85 48 .83 9.29 11.02 NA 
1985-86 63.15 12.01 I 5 . l 9 NA 
1986-87 ' 348.25 66 .26 81 .60 NA 
1987-88 231.20 43 .87 52.94 l 9 . 4 5 
1988-89 279.58 53.79 69.56 NA 
Source: Harduaganj Thermal Power S t a t i o n , Computed. 
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TABLE - A. 3 .9 
Harduag^nj ' C Thermal Power S t a t i o n 
Unit I I (60 MW) 














U n i t s 
g e n e r a t e d 










3 3 3.55 
2 90.95 
290.10 













A v a i l a b i -
l i t y 



























Source : Harduaganj Thermal Power S t a t i o n . Computed. 
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TABLE - A. 3 .10 
Hardviaganj ' C Thermal Power S t a t i o n 
Uni t I I I (60 MW) 
G e n e r a t i o n , P l a n t Load F a c t o r 
Y e a r 
1 9 7 0 - 7 9 
)9 79-HO 
l U U U - b J 
1 9 8 1 . 8 2 
1 9 8 2 - 8 3 
1 9 8 3 - 8 4 
1 9 8 4 - 8 5 
1 9 8 5 - 8 6 
1 9 8 6 - 8 7 
1 9 8 7 - 8 8 
1 9 8 8 - 8 9 
U n i t s 
G e n e r a t e d 
( i n Mu) 
1 0 ? . 8 1 
S T l . ')>] 
1 'J •/ . I L) 
9 4 8 . 4 5 
3 4 0 . 2 6 
2 9 1 . 2 0 
4 1 9 . 1 9 
3 4 3 . 9 8 
1 8 3 . 2 8 
5 3 4 . 0 0 
4 4 3 . 3 8 
P L F (%) 
2 2 . 5 2 
S S . 76 
J / . L.U 
4 6 . 5 4 
3 5 . 3 1 
3 0 . 1 4 
4 3 . 5 0 
3 5 . 7 0 
1 9 . 0 2 
5 5 . 2 7 
4 6 . 0 2 
A v a i l a b i -
l i t y 
F a c t o r (%) 
3 6 . 06 
7H.H1 
J U . ' J l 
6 9 . 6 7 
5 1 . 9 6 
4 7 . 2 9 
6 5 . 5 1 
5 9 . 1 9 
2 3 . 9 9 
7 0 . 0 6 
6 5 . 4 4 
1 Outages 
(%) 
2 1 . 9 1 
6 . 8 4 
5 1 . 2 3 
NA 
NA 
1 6 . 7 1 
1 1 . 7 8 
NA 
7 5 . 3 4 
NA 
7 . 9 
Source : Harduaganj Thermal Power S t a t i o n ^ Computed, 
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Appendix - 3.11 
Present position of unit - I in 'A' power house and 
auxiliaries is given below: 
1. The pressure parts of the boilers have become weak 
due to rr^fH' '^T'^  aqluu. 
2. The stoker grate system is giving frequent problems 
due to wear out of its components and inherent design 
defficiency. 
3. There is leakages of air from various areas in to-the 
furnace and ducting. 
4. Fast erosion of ID fan impellers and ducting due to 
high ash contents in coal. 
5. The labyrinth seal of the turbine rotor and the 
diaphragms have worn out over the year of the opera-
tion. Further the lOth stage blades have been shaved 
off. 
6. There is problem of load haunting due to unsatisfac-
tory performance of governing system, which needs 
modifications. 
7. Thrust bearing of turbine is failing occassionally. 
8. The instruments & controls, which are outdated & very 
old are giving troubles, 
9. The coal handling plant is giving frequent troubles 
due to damaged and worn out hoppers, drums rollers 
conveyor belts etc. 
Appendix - 3 . 1 2 
Present Pos i t ion of Unit I I In 'A' Power House: 
The present pos i t ion of the plant and a u x i l i a r i e s i s ' 
given below: 
1. The pressure p a r t s ' of the b o i l e r have become weal<; 
due to creep and aging. 
2. The s toker g ra te system i s giving fr jquent t rouble due 
t o wearing out of i t s cciuponents and inherent design 
def ic iency 
3. There i s leakage of air from var ious areas in to the 
furnace and duct ing . 
4. Fast erosion of ID fan impel lers and duct ing, 
5. The laybriiKjth seals of t h e turbine ro to r and the diaph-
ragms have worn out over the years of opera t ion . 
Further the re i s problem of load haunting due to unsa-
t i s fac ' to ry performance of governing system because 
of design def ic iency. 
6. The i n s u l a t i o n leve l of AEG generator reduces frequent-
l y and giving frequent t r o u b l e s . 
7. The instruments and c o n t r o l s , v/hich are very old are 
has 
giving t roub les anc/working s a t i s f a c t o r i l y . 
Appendix - 3.13 124 
Present Position of Unit III in 'A' power house. 
The present position of the plant and auxiliaries is given 
below: 
1. Excessive break down in milling systems due to frequent 
failure of rings and other worn out components, 
2. The pressure parts of boiler have become v/eak due to 
aging and creep. 
3. There is leakage of air from various areas into the 
furnace and ducting. 
4. Fast erosion of ID fan impellers and ducting. 
5. Erosion of mechanical precipitators. 
6. Leakage of steam in HP]LP glands seals and diaphragms 
Causing lov/ vacum. 
7. The slip rings of generator have worn out. 
8. The P.A. fan, BFPS, are failings quite frequently due 
to frequent failure of white metal bearings. 
Appendix - 3.14 ^^^ 
Present Position of Unit - I of 'B' Power House. 
Frequent leakages in boiler tubes due to creep. 
Leakages in air heater due to erosion. 
Oil leakage in generator hydrolic seal. 
Leakage in parting plane. 
Distortion of HP gland cealing box causing pressurising 
of dearator. 
Failure of ball mill motor, rotor shaft, and winding. 
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Appendix - 3.15 
Present Position of Unit II in 'B' Power House 
Frequent leakages in boiler due to creep. 
Leakages in air heaters. 
Distortion of HP gland sealing box causing pressuri-
sation of dearator. 
Failure of ball mill motors. Rotor shaft and winding. 
Very high differential contraction problem has 
developed. 
Bearing padestals/ generator and turbine casing 
have got magnetised. 
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